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Introduction

Broadwater Energy, a joint venture between TCPL USA LNG, Inc., and Shell
Broadwater Holdings LLC, is filing an application with the Federal Energy Regu-
latory Commission (FERC) seeking all of the necessary authorizations pursuant to
the Natural Gas Act to construct and operate a marine liquefied natural gas (LNG)
terminal and subsea pipeline for the importation, storage, regasification, and
transportation of natural gas. The Broadwater LNG Project (the Project) will in-
crease the availability of natural gas to the New York and Connecticut markets
through an interconnection with the Iroquois Gas Transmission System (IGTS).
The FERC application for the Project requires the submittal of 13 Resource Re-
ports, with each report evaluating Project effects on a particular aspect of the envi-
ronment.

The proposed Broadwater LNG terminal will be located in Long Island Sound (the
Sound), approximately 9 miles (14.5 kilometers [km]) from the shore of Long Is-
land in New York State waters, as shown on Figure 1-1. The LNG terminal facili-
tates the sea-to-land transfer of natural gas. It will be designed to receive, store,
and regasify LNG at an average throughput of 1.0 billion cubic feet per day (bcfd)
and will be capable of delivering a peak throughput of 1.25 befd. The Project will
deliver the regasified LNG to the existing interstate natural gas pipeline system
via an interconnection to the IGTS pipeline. Onshore facilities are discussed in
the Onshore Facilities Resource Reports.

The proposed LNG terminal will consist of a floating storage and regasification
unit (FSRU) that is approximately 1,215 feet (370 meters [m]) in length, 200 feet
(60 m) in width, and rising approximately 80 feet (25 m) above the water line to
the trunk deck. The FSRU’s draft is approximately 40 feet (12 m). The freeboard
and mean draft of the FSRU will generally not vary throughout operating condi-
tions. This is achieved by ballast control to maintain the FSRU’s trim, stability,
and draft. The FSRU will be designed with a net storage capacity of approxi-
mately 350,000 cubic meters [m’] of LNG (equivalent to 8 billion cubic feet [bef]
of natural gas) with base vaporization capabilities of 1.0 befd using a closed-loop
shell and tube vaporization (STV) system. The LNG will be delivered to the
FSRU in LNG carriers with cargo capacities ranging from approximately 125,000
m” up to a potential future size of 250,000 m” at the frequency of two to three car-
riers per week.

1-1 Public
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1. Introduction

The FSRU will be connected to the send-out pipeline, which rises from the seabed
and is supported by a stationary tower structure. In addition to supporting the
pipeline, the stationary tower also serves the purpose of securing the FSRU in
such a manner to allow it to orient in response to prevailing wind, wave, and cur-
rent conditions (i.e., weathervane) around the tower. The tower, which is secured
to the seabed by four legs, will house the yoke mooring system (YMS), allowing
the FSRU to weathervane around the tower. The total area under the tower struc-
ture, which is of open design, will be approximately 13,180 square feet (1,225
square meters [m2]).

A 30-inch-diameter natural gas pipeline will deliver the vaporized natural gas to
the existing IGTS pipeline. It will be installed beneath the seafloor from the sta-
tionary tower structure to an interconnection location at the existing 24-inch-
diameter subsea section of the IGTS pipeline, approximately 22 miles (35 km)
west of the proposed FSRU site. To stabilize and protect the operating compo-
nents, sections of the pipeline will be covered with engineered back-fill material
or spoil removed during the lowering operation. Figure 1-1 presents the proposed
pipeline route.

Ecology and Environment, Inc. (E & E) was contracted to support the environ-
mental compliance requirements for the Project, including all permitting require-
ments. In order for the FERC application, permits, and, ultimately, the installa-
tion processes to move forward, it was necessary to evaluate the physical, chemi-
cal, and biological characteristics along the proposed pipeline route. Prior to un-
dertaking the field activities, a sampling and analysis plan was prepared and sub-
mitted to regulatory agencies to provide them with the opportunity to comment on
and, if necessary, request modifications to ensure adequacy of data for the agency
review. The Sampling and Analysis Plan prepared for the Project is provided in
Appendix A. The field sampling effort took place from April 15 through May S,
2005. A summary of the field data collected as part of the sampling effort in Long
Island Sound is provided below. Although geotechnical and archaeological data
were collected and analyzed as part of this field effort, this report presents only
the results supporting the biological and water quality evaluations for the Project.
Geotechnical boring logs and cone penetrometer testing graphs are provided as
appendices to Resource Report 7, Soils, and the results of archaeological investi-
gations are presented in Resource Report 4, Cultural Resources.

This report discusses all environmental field parameters collected and data valida-
tion performed, including:

» « Sediment chemical contamination;

* « Physical and chemical water quality parameters (dissolved oxygen, salinity,
temperature, and pH);

1-3 Public
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1. Introduction
* » Benthic community analysis;
* « Drop camera video of the proposed pipeline route;
* » Acoustic Doppler current profiles; and
* « Quality assurance/quality control (QA/QC) data validation.

The appendices at the end of this report provide all field data collected as part of
the sampling effort. Appendix A presents the Sampling and Analysis Pan devel-
oped for the data collection effort; Appendix B presents the laboratory results for
all chemical parameters analyzed; Appendix C presents the water quality data col-
lected from the Seabird CTD-Water Quality Meter; Appendix D presents the data
sheets for benthic sample identification performed at each sample location; the
CD included in Appendix E contains (1) a video used to record the bottom type at
each sampling location and document the benthic community type and any organ-
isms present and (2) a report summarizing the video findings; Appendix F pre-
sents the data collected by Acoustic Doppler Current Profilers (ADCPs), which
were deployed for one complete tidal cycle as part of the field effort; and Appen-
dix G presents the data validation memoranda (DVM) prepared for each chemical
sample group processed for QA/QC review. Creation of this DVM is a critical
part of the data review process and ensures the validity of collected data.

1-4 Public
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Sediment Sampling Results

The sediment sampling plan developed to evaluate the site-specific sediment con-
ditions along the proposed pipeline route was designed specifically to address the
New York State Department of Environmental Conservation’s (NYSDEC’s),
Technical and Operational Guidance Series (TOGS) 5.1.9 for In-Water and Ripar-
ian Management of Sediment and Dredged Material (November 2004). The plan
included analysis for several contaminants at a minimum interval of one sediment
sample per mile along the proposed pipeline route, with adjustments to shorten or
lengthen the interval applied to account for historical contamination data, field
literature, and field-identified changes in sediment type, which may be indicative
of changes in the level of potential contamination (see Figure 2-1). Sediment
sampling was performed through a coring operation in which a 10-foot sediment
core was collected from each sampling location using a vibracore unit mounted on
a 100-foot vessel. Once retrieved, the sediment core soil types were classified,
and sediment samples were collected from the core and shipped to a laboratory for
chemical analysis. The tests performed, method, and numbers of samples col-
lected are summarized in Table 2-1.

Once the laboratory analysis was completed, the results were received and the data
were assessed by a rigorous QA/QC program in accordance with NYSDEC Ana-
lytical Services Protocol (ASP) requirements. Upon completion of the QA/QC
review, positive results were evaluated and compared to the NYSDEC TOGS cri-
teria (see Tables 2-2 and 2-3). The results are discussed below, and the complete
analytical results are provided in Appendix B.

Metals

Every sediment sample was analyzed for the Target Compound List (TCL) metals
identified on Table 2-1. Positive results were obtained for several metals; how-
ever, none of the metals values exceeded their respective TOGS criterion. Five
metals (antimony, cadmium, selenium, silver, and thallium) were not detected in
any of the sediment samples collected, and as such, were not evaluated on Table
2-2.

Polycyclic Aromatic Hydrocarbons (PAHs)
PAHs were not detected in any of the sediment samples collected along the pro-

posed pipeline route.
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2. Sediment Sampling Results

Table 2-1 Summary of Sediment Chemical Analyses

Number of
EPA Method Samples
Test Description Number Collected
Arsenic as TCL Metals EPA 6010B 28
Cadmium as TCL Metals EPA 6010B 28
Copper as TCL Metals EPA 6010B 28
Lead as TCL Metals EPA 6010B 28
Mercury EPA 6010B 28
Benzene EPA 8021B or 28
8260B
Total BTX EPA 8021B or 28
8260B

Total PAHs (sum of Target Compound List EPA 8270C 28
PAH)

Sum of DDT+DDE+DDD EPA 8081A 28
Mirex EPA 8081A 28
Chlordane EPA 8081A 28
Dieldrin EPA 8081A 28
PCBs (sum of aroclors) EPA 8082 28
Dioxin (Toxicity Equivalency Total calculated |[EPA 1613B 8
from PCDD/PCDF congeners)

Total Organic Carbon Lloyd Kahn 28

Pesticides

Pesticides were not detected in any sediment samples collected along the proposed
pipeline route.

Polychlorinated Biphenyls (PCBs)
PCBs were not detected in any sediment samples collected along the proposed
pipeline route.

Volatile Organic Compounds (VOCs)

Positive results for VOCs included identification of acetone in sample C-24 and
dichlorodifluoromethane in sample C-3D. However, these contaminants are likely
attributable to sample handling procedures. Positive results for VOCs also in-
cluded identification of toluene in all but four samples. Toluene values ranged
from 0.001 milligrams per kilogram(mg/kg) to 0.13 mg/kg; however, none of
these values exceeded the TOGS criterion of 0.96 mg/kg.
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Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: C-1 C-2 C-3 C-3D C-4
Analyte Criteria Date: 04/29/05 04/22/05 04/28/05 04/28/05 04/22/05
Volatiles (ppm)
Acetone NA 0.025U 0.023 U 0.025U 0.025 U 0.025U
Dichlorodifluoromethane NA 0.0050 U 0.0050 U 0.0050 U 0.0010J 0.0050 U
Toluene 0.96 0.0030J 0.013 0.0040 J 0.054 0.027
Metals (ppm)
Aluminum - Total NA 7500 5670 7550 4900 7900
Arsenic - Total 14 54 24 36 43 50J
Barium - Total NA 237J 15.9J 226J 14.8J 236J
Beryllium - Total NA 0.39 0.30 0.40 0.25 0.40
Calcium - Total NA 23504 1200 J 20704 1410J 2950 J
Chromium - Total NA 16.3 12.0J 16.0 12.2 26.5J
Cobalt - Total NA 6.5 41J 6.3 48 7.0J
Copper - Total 33 8.1 46J 7.8 10.6 28.8J
Iron - Total NA 15100 J 10000 14600 J 9480 J 15300
Lead - Total 33 5.9 37 57 6.5 18.6
Magnesium - Total NA 5500 J 3730J 5460 J 3360J 5490 J
Manganese - Total NA 409 J 175 326 J 214 J 419
Sodium - Total NA 5750 4660 J 4940 3120 5710 J
Nickel - Total NA 11.8 8.3J 11.9 8.8 13.4J
Potassium - Total NA 2640 1970J 2580 1550 2580 J
Vanadium - Total NA 225J 14.3J 229J 14.8J 216J
Zinc - Total NA 33.5 231J 343 30.4 70.7J
Mercury - Total 0.2 0.016 U 0.011U 0.026 0.063 0.040
Total Organic Carbon (ppm)
Total Organic Carbon NA 14000 7920 6370 7950 6940
Key:

J = Estimated value.
U = Not detected at the reported value.
ppm = parts per million
Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and

Riparian Management of Sediment and Dredged Material, November
2004

Source: Ecology and Environment, Inc
2005
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Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: C-4D IC-5 IC-6 IC-7 MG-5

Analyte Criteria Date: 04/22/05 04/29/05 04/27/05 04/27/05 04/21/05
Volatiles (ppm)
Acetone NA 0.021 U 0.024 U 0.021 U 0.024 U 0.022U
Dichlorodifluoromethane NA 0.0040 U 0.0050 U 0.0040 U 0.0050 U 0.0040 U
Toluene 0.96 0.0010J 0.049 0.022 0.0040J 0.010
Metals (ppm)
Aluminum - Total NA 6960 7880 4090 5820 1840
Arsenic - Total 14 52J 56 3.0J 3.7J 1.2J
Barium - Total NA 21.4J 21.0 127 J 296J 42J
Beryllium - Total NA 0.36 0.42 0.21J 0.29J 011U
Calcium - Total NA 25704 4540 1680 6230 725J
Chromium - Total NA 154J 17.8 8.3J 11.6J 5.0J
Cobalt - Total NA 6.4J 8.5 43J 59J 1.7 J
Copper - Total 33 9.0J 11.2 35J 10.3J 58J
Iron - Total NA 13800 16800 8000 11800 3790
Lead - Total 33 6.2 8.1 31J 46J 37
Magnesium - Total NA 5200 J 5370 2830 4100 1180 J
Manganese - Total NA 312 284 163 377 60.4
Sodium - Total NA 4690 J 5270 2810 4330 2070J
Nickel - Total NA 114J 14.3 714 10.4J 32J
Potassium - Total NA 2240 J 2860 1340 J 1650 J 639 J
Vanadium - Total NA 18.5J 22.0 11.2J 16.6 J 55J
Zinc - Total NA 345J 43.7 18.1J 28.0J 15.5J
Mercury - Total 0.2 0.021 0.014 0.011U 0.017 U 0.012U
Total Organic Carbon (ppm)
Total Organic Carbon NA 8640 4330 4310 7040 665

Key:

J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million
Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and
Riparian Management of Sediment and Dredged Material, November
2004

Source: Ecology and Environment, Inc
2005

Public

BWO000212



Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: MG-3 IC-13 IC-14 C-15 C-16

Analyte Criteria Date: 04/20/05 04/30/05 04/30/05 04/26/05 04/26/05
Volatiles (ppm)
Acetone NA 0.023 U 0.024 U 0.024 U 0.023 U 0.025U
Dichlorodifluoromethane NA 0.0040 U 0.0050 U 0.0050 U 0.0040 U 0.0050 U
Toluene 0.96 0.0080 0.0020J 0.0040 J 0.0060 0.0030J
Metals (ppm)
Aluminum - Total NA 2840 5180 12000 5240J 6810 J
Arsenic - Total 14 1.3U 46 6.4 4.2 59
Barium - Total NA 9.8J 13.8 352 15.3 18.8
Beryllium - Total NA 0.14 0.30 0.60 0.26 0.33
Calcium - Total NA 704 J 3520 4230 1700 J 2580 J
Chromium - Total NA 554 14.0 27.5 14.2 145
Cobalt - Total NA 16J 53 11.7 44 5.9
Copper - Total 33 6.4J 10.9 15.6 18.3 6.2
Iron - Total NA 4230 10900 23800 10000 J 13900 J
Lead - Total 33 24 7.7 11.0 9.6 46
Magnesium - Total NA 1200 J 3370 8740 35004 4900 J
Manganese - Total NA 51.3 186 546 175J 244 J
Sodium - Total NA 1730 J 5190 7770 3680 4550
Nickel - Total NA 3.9J 8.1 18.6 8.6 111
Potassium - Total NA 843 J 1940 4000 1670 J 2220J
Vanadium - Total NA 7.0J 18.0 325 14.1 18.4
Zinc - Total NA 11.2J 34.4 62.1 41.5 28.9
Mercury - Total 0.2 0.012U 0.012 0.015 0.036 0.020
Total Organic Carbon (ppm)
Total Organic Carbon NA 644 U 1640 3990 7690 9510

Key:
J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million

Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and
Riparian Management of Sediment and Dredged Material, November

2004

Source: Ecology and Environment, Inc

2005
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Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: C-16D Cc-17 C-18 Cc-19 C-20
Analyte Criteria Date: 04/26/05 04/24/05 04/19/05 04/19/05 04/21/05
Volatiles (ppm)
Acetone NA 0.025 U 0.025 U 0.029 U 0.025 U 0.024 U
Dichlorodifluoromethane NA 0.0050 U 0.0050 U 0.0060 U 0.0050 U 0.0050 U
Toluene 0.96 0.0060 0.0080 0.075 0.016 0.0050
Metals (ppm)
Aluminum - Total NA 8360 J 8030J 1230 1630 2940
Arsenic - Total 14 7.6 4.8 1.3U 1.2U 23J
Barium - Total NA 232 225J 354 57J 8.0J
Beryllium - Total NA 0.42 0.42 0.13U 0.14 0.17
Calcium - Total NA 2650 J 25204 241 J 540 J 783 J
Chromium - Total NA 18.3 18.2 26J 43J 8.4J
Cobalt - Total NA 6.7 59 1.6 1.9 29J
Copper - Total 33 117 9.1 2.7 3.4 7.8J
Iron - Total NA 16300 J 14900 J 3290 J 4170J 7100
Lead - Total 33 7.4 6.5 22 23 42
Magnesium - Total NA 5560 J 5190J 790 876 1760 J
Manganese - Total NA 249 J 246 J 353J 51.5J 78.7
Sodium - Total NA 6010 5820 1860 2980 2110J
Nickel - Total NA 13.6 12.6 26 2.8 55J
Potassium - Total NA 2700J 2680 J 288 505 940 J
Vanadium - Total NA 231 21.7 6.2 9.3 92J
Zinc - Total NA 425 371 56 9.5 20.3J
Mercury - Total 0.2 0.017 U 0.016 U 0.011U 0.010U 0.012
Total Organic Carbon (ppm)
Total Organic Carbon NA 9910 11100 10400 7100 2440
Key:

J = Estimated value.
U = Not detected at the reported value.
ppm = parts per million
Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and

Riparian Management of Sediment and Dredged Material, November
2004

Source: Ecology and Environment, Inc
2005
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Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: c-21 C-22 C-23 C-24 C-25

Analyte Criteria Date: 05/01/05 05/01/05 05/03/05 05/03/05 05/04/05
Volatiles (ppm)
Acetone NA 0.024 U 0.024 U 0.025U 0.022J 0.025U
Dichlorodifluoromethane NA 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Toluene 0.96 0.020 0.13 0.0050 U 0.0050 0.0020 J
Metals (ppm)
Aluminum - Total NA 6730 12400 12000 11500 11900
Arsenic - Total 14 3.6 71 5.4 6.5 6.3
Barium - Total NA 12.6 36.7 34.4 32.8 34.0
Beryllium - Total NA 0.33 0.66 0.58 0.55 0.59
Calcium - Total NA 1880 7040 3820 3780 3220
Chromium - Total NA 11.6 29.2 27.3 246 256
Cobalt - Total NA 6.7 10.9 8.1 7.9 8.0
Copper - Total 33 151 13.9 14.4 12.0 10.6
Iron - Total NA 13600 24900 21000 20200 21000
Lead - Total 33 9.8 11.7 9.7 7.7 7.4
Magnesium - Total NA 4010 9220 7640 7090 7500
Manganese - Total NA 167 475 329 324 291
Sodium - Total NA 3990 7870 8440 8370 8840
Nickel - Total NA 10.8 18.0 17.9 17.4 176
Potassium - Total NA 1780 4460 3990 3820 4100
Vanadium - Total NA 222 34.4 30.6 30.9 30.2
Zinc - Total NA 36.4 57.4 53.9 46.6 476
Mercury - Total 0.2 0.011U 0.012U 0.022 0.016 U 0.019U
Total Organic Carbon (ppm)
Total Organic Carbon NA 2910 12400 11100 10700 9780

Key:

J = Estimated value.
U = Not detected at the reported value.
ppm = parts per million
Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and

Riparian Management of Sediment and Dredged Material, November
2004

Source: Ecology and Environment, Inc
2005

Public

BWO000215



Table 2-2 Summary of Positive Analytical Results for Sediment Samples, May 2005

Screening Sample ID: C-26 C-27 C-28

Analyte Criteria Date: 05/03/05 05/02/05 05/02/05
Volatiles (ppm)
Acetone NA 0.024 U 0.023 U 0.023 U
Dichlorodifluoromethane NA 0.0050 U 0.0050 U 0.0050 U
Toluene 0.96 0.0050 U 0.0050 U 0.0050 U
Metals (ppm)
Aluminum - Total NA 11000 10700 10700
Arsenic - Total 14 6.9 6.7 71
Barium - Total NA 33.1 31.7 304
Beryllium - Total NA 0.54 0.52 0.50
Calcium - Total NA 2680 2830 3600
Chromium - Total NA 24.8 23.3 23.1
Cobalt - Total NA 7.7 7.6 7.3
Copper - Total 33 12.4 10.4 13.2
Iron - Total NA 20000 19900 18800
Lead - Total 33 8.5 6.7 8.1
Magnesium - Total NA 6910 6690 6500
Manganese - Total NA 308 272 268
Sodium - Total NA 7910 6670 7510
Nickel - Total NA 16.9 16.3 16.1
Potassium - Total NA 3790 3570 3450
Vanadium - Total NA 28.6 28.3 27.0
Zinc - Total NA 48.1 442 47.0
Mercury - Total 0.2 0.017 U 0.015U 0.017 U
Total Organic Carbon (ppm)
Total Organic Carbon NA 10400 10000 8260

Key:
J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million

Technical and Operational Guidance Series (TOGS) 5.1.9, In-Water and
Riparian Management of Sediment and Dredged Material, November

2004

Source: Ecology and Environment, Inc

2005

Public
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Table 2-3 Summary of Positive Analytical Results for Dioxin in Sediment Samples, May 2005

Screening SampleID:  C-1-D3-4 C-4-D2-3 C-4D-D2-3 IC-7-D2-3 IC-13-D0-1
Analyte Criteria " Date:  04/29/05 04/22/05 04/22/05 04/27/05 04/30/05
SM1613B (ppm)
1,2,3,7,8-PeCDD NA 0.0000050 U  0.00000024J  0.0000050 U  0.00000027J  0.00000041 J
1,2,3,4,7,8-HxCDD NA 0.00000010J  0.00000024J  0.0000050 U 0.0000050 U 0.00000060 J
1,2,3,6,7,8-HxCDD NA 0.0000050 U 0.0000050 U 0.0000050 U 0.00000059J  0.0000014 J
1,2,3,7,8,9-HxCDD NA 0.0000050 U  0.00000072J  0.0000050 U 0.0000011 J 0.0000016 J
1,2,3,4,6,7,8-HpCDD NA 0.0000026 J 0.0000084 J 0.0000027 J 0.000017 0.000029
OCDD NA 0.000057 J 0.00021 J 0.000065 J 0.00041 J 0.00032 J
2,3,7,8-TCDF NA 0.00000030J  0.0000010 U 0.0000010U  0.00000015 J 0.0000034
1,2,3,7,8-PeCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.0000050 U 0.0000014 J
2,3,4,7,8-PeCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.0000050 U 0.0000014 J
1,2,3,4,7,8-HxCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.00000014 J 0.0000021 J
1,2,3,6,7,8-HxCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.000000094 J  0.00000096 J
2,3,4,6,7,8-HxCDF NA 0.0000050 U  0.00000010J  0.0000050 U 0.0000050 U 0.0000010 J
1,2,3,4,6,7,8-HpCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.0000012 J 0.000015 J
1,2,3,4,7,8,9-HpCDF NA 0.0000050 U 0.0000050 U 0.0000050 U 0.0000050 U 0.00000080 J
OCDF NA 0.000010 U 0.000010 U 0.000010 U 0.000010 U 0.000033 J
Dioxin(Toxic Equivalency Total) 0.0000045 0.000000123 0.00000052 0.000000092  0.0000009344  0.000002882

Key:
J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million

D - discrete depth interval for sample collection

(1) New York State Department of Environmental Conservation, Technical
and Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian
Management of Sediment and Dredged Material, November 2004

Source: Ecology and Environment, Inc
2005
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Table 2-3 Summary of Positive Analytical Results for Dioxin in Sediment Samples, May 2005

Screening SampleID:  C-20-DO-1 C-24-D5-6 C-28-D2-3 ENV-3-D1-3  ENV-3D-D1-3
Analyte Criteria " Date:  04/20/05 05/03/05 05/02/05 04/17/05 04/17/05

SM1613B (ppm)

1,2,3,7,8-PeCDD NA 0.0000050 U 0.0000050 U 0.0000050 U 0.000000070 U  0.000000065 U
1,2,3,4,7,8-HxCDD NA 0.0000050 U 0.00000023J  0.00000019J  0.00000010U  0.000000068 U
1,2,3,6,7,8-HxCDD NA 0.00000054 J  0.00000040J  0.00000028 J  0.000000097 U  0.000000066 U
1,2,3,7,8,9-HxCDD NA 0.00000098 J  0.00000097 J  0.00000079J  0.00000010U  0.000000067 U
1,2,3,4,6,7,8-HpCDD NA 0.000013 0.000017 0.0000095 0.000011 J 0.0000045 J
OCDD NA 0.00018 J 0.00040 J 0.00025 0.00026 J 0.000095 J
2,3,7,8-TCDF NA 0.0000010 U 0.0000010 U 0.0000010 U  0.00000016 U  0.00000013 U
1,2,3,7,8-PeCDF NA 0.00000029J  0.0000050 U 0.0000050 U 0.000000070 U  0.000000065 U
2,3,4,7,8-PeCDF NA 0.00000048 J  0.0000050 U 0.0000050 U  0.000000064 U  0.000000057 U
1,2,3,4,7,8-HxCDF NA 0.00000060 J  0.0000050 U 0.0000050 U 0.000000070 U  0.000000047 U
1,2,3,6,7,8-HXCDF NA 0.00000053J  0.0000050 U 0.0000050 U  0.000000068 U  0.000000045 U
2,3,4,6,7,8-HxCDF NA 0.00000033J  0.0000050 U 0.0000050 U  0.000000080 U  0.000000050 U
1,2,3,4,6,7,8-HpCDF NA 0.0000044 J 0.0000012 J 0.00000081 J  0.000000099 U  0.000000074 U
1,2,3,4,7,8,9-HpCDF NA 0.00000039J  0.0000050 U 0.0000050 U 0.00000013U  0.000000098 U
OCDF NA 0.000010 J 0.000010 U 0.0000014J  0.00000015U  0.000000077 U
Dioxin(Toxic Equivalency Total) 0.0000045 0.0000009204  0.000000742  0.0000004805  0.00000037 0.00000014

Key:

J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million

D - discrete depth interval for sample collection

(1) New York State Department of Environmental Conservation, Technical
and Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian
Management of Sediment and Dredged Material, November 2004

Source: Ecology and Environment, Inc

2005
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2. Sediment Sampling Results

Dioxin

Positive results for dioxin included identification of PCDD (dioxin) and PCDF
(furan) congeners in samples that were collected from a discrete depth interval in
the sediment core. Discrete depth interval sampling for dioxin was implemented
as part of the sediment sampling program in order to target the area of highest clay
content in the sediment cores that were analyzed for dioxin. The areas of highest
clay content were identified for analysis because dioxins and other contaminants
adhere to sediments with a high clay content more readily than to sands, gravel,
and coarser grained sediments. However, none of the dioxin or furan values re-
sulted in a toxicity equivalency for 2,3,7,8-TCDD that exceeded the TOGS crite-
rion.
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Water Quality Sampling Results

The water quality of Long Island Sound is influenced by many physical factors,
including physico-chemical inputs and geographic characteristics. Water quality
sampling was performed to obtain data regarding background conditions in the
water column. The data were then compared to known water quality values for
Long Island Sound, including parameters for physical, chemical, and biological
components of the water column. To evaluate the physical quality of the water in
the vicinity of the proposed pipeline route, chemical and biological water quality
samples were collected from eight sampling locations. These sampling locations
were collocated with sediment sampling locations and collected as part of the
same field effort. Water quality samples were collected from locations C-1, C-3,
IC-6, MG-5, C-15, C-19, C-27, and C-28 along the proposed pipeline route. In
addition, data on the physical parameters of water quality were collected from
each sediment sampling location. The results for each sampling group (physical,
chemical, and biological) are summarized below.

Physical Parameters of Water Quality

Readings for dissolved oxygen, salinity, temperature, and pH were collected at
597 locations along the entire pipeline route using a Seabird-CTD water quality
meter. These readings were collected at 5-foot intervals continuously throughout
the water column at 28 sampling locations collocated with sediment sampling lo-
cations along the pipeline route (see Figure 2-1). The results of the readings from
the water quality meter are summarized below. The complete data output from
the Seabird meter is provided in Appendix C.

Dissolved Oxygen (DO)

Water quality in Long Island Sound is affected by several direct and indirect
sources of pollution. Input from these sources contributes to nitrogen pollution,
sediment contamination, and habitat degradation and loss.

Hypoxia, or low levels of DO, is considered the most serious water quality issue
in Long Island Sound Hypoxia occurs primarily during the summer, when the
waters of the Sound stratify, and high nutrient loading results in depressed DO
levels at bottom depths within the Sound. Stratification prevents the mixing of
oxygen-rich surface waters of the Sound with oxygen-depleted bottom waters.
High nutrient inputs have been identified as the main cause of hypoxia in the
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3. Water Quality Sampling Results

Sound, with the highest inputs associated with the large urbanized areas in the
New York City area.

Based on field survey results, DO values ranged from 4.96 milligrams per liter
(mg/L) to 11.1 mg/L for samples collected at a depth of 5 feet; 8.92 mg/L to 11.33
mg/L at depths of 20 to 40 feet; 8.96 mg/L to 11.20 mg/L at depths of 45 to 65
feet; 8.91 mg/L to 10.34 mg/L at depths of 70 to 90 feet; and 8.92 mg/L to 9.63
mg/L at depths of 100 to 130 feet. The average measured DO value for the entire
Project area was 9.52 mg/L.. The field DO values support the historical data col-
lected for the Sound.

In addition to examining DO as an independent value, DO concentrations were
compared to water temperature data from the same sample location and depth to
determine whether a trend exists. Based on this comparison, the data show that
DO was not significantly affected by decreases in water temperature. However,
any impact that temperature may have on DO is likely not apparent in this data set
since it was collected in the months of April and May and does not show any ma-
jor stratification in the water column, which is related to the warmer temperatures
and high nutrient loading that often occurs in the later summer months.

Temperature

Water temperatures in Long Island Sound average 3.6 degrees Celsius (°C) (38.5
degrees Fahrenheit [°F]) in January, with temperatures in the western Sound ap-
proximately 1°C cooler on average than those in the eastern Sound. The average
temperature in Long Island Sound does not exceed 10°C (50°F) until May. Dur-
ing July, August, and September, the Sound exhibits the highest water tempera-
tures for the year. It is also only during this time that a significant temperature
gradient exists from the top to the bottom of the water column. Temperatures at
or near the surface range from 19°C to 25°C (65°F to 77°F), with temperatures at
depths (65 feet to 98 feet [20 m to 30 m]) measuring as much as 5°C cooler.

Weather patterns significantly affect temperatures within Long Island Sound.

Hot, dry summers with mild breezes allow the Sound to thermally stratify, sealing
off the bottom layer of water below a thermocline. By fall, climate conditions
change, allowing more complete mixing of the waters within Long Island Sound.
During the fall, temperatures within the Sound are relatively consistent from top
to bottom, averaging 18°C (65°F) in October, 13°C (55°F) in November, and 8°C
(45°F) in December.

Although the temperature data collected in the field reflect only a snapshot of the
temperature regime in the Sound, it depicts the temperature gradation from top to
bottom. No identifiable trends were apparent from east to west across the length
of the Project area. The data collected is supportive of the historical data trends
for the Sound. Temperature data were compiled and averaged for each 5-foot
(1.5-m) depth interval and plotted in Figure 3-1. The temperature pattern shows a
decrease of approximately 1°F for every 20 feet (6.1 m) of depth.
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3. Water Quality Sampling Results
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Note: Temperature data collected between April 15 and May 5, 2005.

Figure 3-1 Average Temperatures Measured during the Spring 2005 Field
Survey

Salinity

Long Island Sound receives hydrologic inputs from both saline and freshwater
sources. Due to its size and the differing hydrologic inputs, salinity varies
throughout the Sound. The Sound is a unique estuary as it has two connections
with the Atlantic Ocean. The eastern portion of Long Island Sound maintains
fairly constant salinity levels via input from the Atlantic Ocean through Block Is-
land Sound, with average salinities on the order of 27 parts per thousand (ppt) to
30 ppt. In the western portion of Long Island Sound, lower-salinity water enters
from New York Harbor through the East and Harlem Rivers. Within the western
portion of Long Island Sound, salinity variations are more evident due to the sea-
sonal influx of freshwater from adjacent uplands. Due to the significant inflows
of freshwater, salinity levels in the western portion of the Sound may be 1 ppt to 2
ppt below levels in the eastern portion of the Sound. The majority of the freshwa-
ter content of the Sound, approximately 90%, comes from the Connecticut,
Housatonic, and Thames Rivers.

Field survey results indicated that salinity values are consistent throughout the wa-
ter column and vary only slightly from east to west along the pipeline route, with a
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minimum value of 24.73 ppt and a maximum value of 26.63 ppt. The average
salinity for all 597 sample readings was 25.74 ppt. This value is much lower than
seawater in the open ocean, which has an average salinity of 35 ppt, but it is con-
sistent with reported salinities for the Sound. The decreased salinities in the
Sound are due to the physical structure of the Sound as a large inlet with signifi-
cant freshwater inputs from the surrounding riverine systems.

pH

Data for pH was collected in conjunction with other water quality parameters us-
ing the Seabird-CTD water quality meter along the proposed pipeline route.
Analysis of the data across all stations and depths results in an average pH value
of 8.49, with a minimum of 7.35 and a maximum of 8.84. This variability of the
site-specific pH values was insignificant, with a standard deviation of only 0.089
for the entire data set. These values indicate that the pH of the water column is
consistent throughout the Project area.

Chemical and Biological Water Quality

Chemical and biological water quality samples were collected at eight locations
along the sampling route (C-1, C-3, IC-6, MG-5, C-15, C-19, C-27, and C-28), at
approximately every third sampling station, for an average interval of every 3
miles. Three discrete depths were sampled at each of the eight sampling loca-
tions: just below the water surface (<5 feet [1.5 m]), at the midpoint of the water
column, and a bottom water column sample (5 feet [1.5 m] from the bottom). The
sample locations are indicated on Figure 3-2.

Samples were collected in 1-liter volumes from each of the discrete depths, with
the exception of samples for biological oxygen demand, which were collected in
250-milliliter amber glass bottles to protect the integrity of the samples until
analysis. Samples were sent to the laboratory on the same day as sample collec-
tion due to short holding times between collection and analysis. A summary of
the water quality analyses performed is presented in Tables 3-1 and 3-2.

Once the laboratory analysis was completed, the results were received and the data
were assessed by a rigorous QA/QC program in accordance with NYSDEC ASP
requirements. Upon completion of the QA/QC review, positive results were
evaluated and compared to historical water quality data from the Sound. The wa-
ter quality sample results are presented in Table 3-3 and discussed below. The
complete analytical results are presented in Appendix B.
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Sediment Types
Gravelly Sand
Gravel or Bedrock
Sand
Sandy Silt, Clayey Silt, or Silt
Silt-Clay/Sand
Sand - Silt - Clay
Silty Clay

a\uOF W v L s

V1 VOHS

[/

Proposed FSRU

i
|

Water Quality Sampling Locations

Proposed FSRU Location

R me——— - .
2 = Proposed Pipeline Route
N IGTS Pipeline
- Submarine Cable

‘@ Cable Area
Source: U.S. Geological Survey Open-File Report OFR 00-304, 2000;
Broadwater Surveys conducted in April/May 2005.

0 2 4 8

[ Aaaaaaaa— |

Miles

Figure 3-2  Water Quality Sampling Locations
Spring 2005 Field Survey
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3. Water Quality Sampling Results

Table 3-1 Summary of Water Sample Analyses - Biological

EPA Method Number of
Test Description Number Samples Collected
Total Suspended Solids EPA 160.2 8
Colloidal/Settleable Solids EPA 160.5 8
Fecal Coliform Bacteria SM4221C 8
Total Coliform Bacteria SM4221B 8
Biological oxygen demand SM5210B 8

Table 3-2 Summary of Water Sample Analyses — Chemical
EPA Method Number of

Test Description Number Samples Collected
Ammonia (as N) EPA 350.3 8
Chlorides EPA 300 8
Total Organic Nitrogen SM4500-NC 8
Total Phosphorus EPA 365.3 8
Chemical Oxygen Demand EPA 410.1 8
Sulfate EPA 300 8
Total Residue EPA 160.3 8

Biological Parameters

Biological parameters are often evaluated to determine the baseline water quality
of a given water body, since parameters such as biological oxygen demand (BOD)
and Total Suspended Solids (TSS) may be affected by negative inputs such as raw
sewage and other waste products. Water samples were collected and tested for the
biological parameters identified in Table 3-1. The results for TSS, BOD, and col-
loidal/settleable solids fell within the normal range for water quality. A BOD
value was detected in only 1 of the 8 water quality samples, at a value of 10.7
mg/L, which is not an elevated level. High readings are generally associated with
values in the hundreds or thousands.

Fecal Coliform

Bacteria levels, specifically the levels of Clostridium perfringens, can be viewed
representatively as correlating to elevated nutrient inputs in depositional areas that
may be susceptible to sedimentation and the accumulation of contaminated sedi-
ments. This bacterium functions as a tracer and indicator of sewage input, which
is generally a significant source of metal pollutants. Therefore, the presence of
Clostridium spores in sediments provides a record of sewage input into an ecosys-
tem.

In order to evaluate bacteria levels along the proposed pipeline route that may be

indicative of increased sewage inputs or elevated nutrient inputs, Broadwater col-
lected water quality samples for fecal coliform and total coliform bacteria during
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Table 3-3 Summary of Positive Analytical Results for Water Quality Samples, May 2005

Screening C-1-DS-W C-1-DM-W C-1-DB-W C-3-DS-W C-3-DM-W C-3-DB-W

Analyte Criteria " 04/29/05 04/29/05 04/29/05 04/22/05 04/22/05 04/22/05
Anions (mg/L)
Chloride NA 22400 24200 25500 21900 28300 25800
Sulfate NA 2860 3350 3680 3080 3930 3500
General Analytical (mg/L)
Ammonia NA 0.020U 0.025 0.035 0.020U 0.020 U 0.020U
Biochemical Oxygen Demand NA 20U 20U 20U 20U 20U 20U
Chemical Oxygen Demand NA 838 J 1070 J 1020 J 739 J 843 J 739 J
Colloidal Solids NA 8.0 40U 40 13.0J 40UJ 5.0J
Non-Filterable Residue (103 C) NA 10U 10U 10U 13.0J 10 UJ 10 UJ
Total Organic Nitrogen NA 0.63 0.72 0.61 0.16 0.21 0.10U
Total Phosphorous NA 0.010U 0.010U 0.010U 0.010U 0.010U 0.010U
Total Residue (103 C) NA 27600 28700 28500 29600 32900 28900

Key:
J = Estimated value.
U = Not detected at the reported value.
mg/L = Milligrams per liter
S - Surface, M - Middle, B - Bottom

(1) New York State Department of
Environmental Conservation, Technical
and Operational Guidance Series (TOGS)
5.1.9, In-Water and Riparian
Management of Sediment and Dredged
Material, November 2004

Source: Ecology and Environment, Inc 2005
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Table 3-3 Summary of Positive Analytical Results for Water Quality Samples, May 2005

Screening IC-6-DS-W IC-6-DM-W IC-6-DB-W MG-5D-DS-W MG-5D-DM-W

Analyte Criteria " 04/27/05 04/27/05 04/27/05 04/21/05 04/21/05
Anions (mg/L)
Chloride NA 21300 26900 27400 24900 26500
Sulfate NA 2640 3310 3380 3360 3250
General Analytical (mg/L)
Ammonia NA 0.020U 0.020 U 0.027 0.020U 0.020 U
Biochemical Oxygen Demand NA 20U 20U 20U 20U 20U
Chemical Oxygen Demand NA 634 J 1600 J 1830J 659 J 782 J
Colloidal Solids NA 40U 40U 40U 40J 33.0J
Non-Filterable Residue (103 C) NA 10U 10U 10U 53.0J 17.0J
Total Organic Nitrogen NA 0.69 0.71 0.63 0.10U 0.10U
Total Phosphorous NA 0.010U 0.010U 0.010U 0.010U 0.010U
Total Residue (103 C) NA -- -- -- 40800 30900

Key:
J = Estimated value.
U = Not detected at the reported value.
mg/L = Milligrams per liter
S - Surface, M - Middle, B - Bottom

(1) New York State Department of
Environmental Conservation, Technical
and Operational Guidance Series (TOGS)
5.1.9, In-Water and Riparian
Management of Sediment and Dredged
Material, November 2004

Source: Ecology and Environment, Inc 2005
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Table 3-3 Summary of Positive Analytical Results for Water Quality Samples, May 2005

Screening MG-5-DB-W C-15-DS-W C-15-DM-W C-15-DB-W C-19-DS-W

Analyte Criteria " 04/21/05 04/26/05 04/26/05 04/26/05 04/19/05
Anions (mg/L)
Chloride NA 24600 23000 28800 32400 24600
Sulfate NA 3800 3100 3960 4180 3000
General Analytical (mg/L)
Ammonia NA 0.020U 0.020 U 0.020 U 0.052 0.020 U
Biochemical Oxygen Demand NA 20U 20U 20U 20U 20U
Chemical Oxygen Demand NA 843 J 1850 J 3430 J 1540 J 890 J
Colloidal Solids NA 12.0J 21.0 6.0 5.0 28.0J
Non-Filterable Residue (103 C) NA 12.0J 21.0 10U 10U 28.0J
Total Organic Nitrogen NA 0.15 0.80 0.57 0.62 0.18
Total Phosphorous NA 0.010U 0.010U 0.010U 0.010U 0.010U
Total Residue (103 C) NA 36800 -- -- -- 26500

Key:
J = Estimated value.
U = Not detected at the reported value.
mg/L = Milligrams per liter
S - Surface, M - Middle, B - Bottom

(1) New York State Department of
Environmental Conservation, Technical
and Operational Guidance Series (TOGS)
5.1.9, In-Water and Riparian
Management of Sediment and Dredged
Material, November 2004

Source: Ecology and Environment, Inc 2005
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Table 3-3 Summary of Positive Analytical Results for Water Quality Samples, May 2005

Screening C-19-DM-W C-19-DB-W C-27-DS-W C-27-DM-W C-27-DB-W

Analyte Criteria " 04/19/05 04/19/05 05/02/05 05/02/05 05/02/05
Anions (mg/L)
Chloride NA 23700 28500 21300 29400 30700
Sulfate NA 2980 3500 2880 3970 4340
General Analytical (mg/L)
Ammonia NA 0.038 0.060 0.020 U 0.026 0.020 U
Biochemical Oxygen Demand NA 20U 20U 20U 10.7 20U
Chemical Oxygen Demand NA 815 J 382 J 701 J 748 J 776 J
Colloidal Solids NA 29.0J 39.0J 40U 40U 11.0
Non-Filterable Residue (103 C) NA 29.0J 39.0J 10U 10U 11.0
Total Organic Nitrogen NA 0.10U 0.17 0.10U 0.10U 0.10U
Total Phosphorous NA 0.010U 0.010U 0.010U 0.010U 0.010U
Total Residue (103 C) NA 27800 28700 536 28000 28200

Key:
J = Estimated value.
U = Not detected at the reported value.
mg/L = Milligrams per liter
S - Surface, M - Middle, B - Bottom

(1) New York State Department of
Environmental Conservation, Technical
and Operational Guidance Series (TOGS)
5.1.9, In-Water and Riparian
Management of Sediment and Dredged
Material, November 2004

Source: Ecology and Environment, Inc 2005
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Table 3-3 Summary of Positive Analytical Results for Water Quality Samples, May 2005

Screening C-28-DS-W C-28-DM-W C-28-DB-W

Analyte Criteria 05/02/05 05/02/05 05/02/05
Anions (mg/L)
Chloride NA 25500 32800 25200
Sulfate NA 3520 4620 3520
General Analytical (mg/L)
Ammonia NA 0.020U 0.020 U 0.026
Biochemical Oxygen Demand NA 20U 20U 20U
Chemical Oxygen Demand NA 611J 715J 646 J
Colloidal Solids NA 40U 40U 40U
Non-Filterable Residue (103 C) NA 10U 10U 10U
Total Organic Nitrogen NA 0.10U 0.10U 0.10U
Total Phosphorous NA 0.010U 0.010U 0.013
Total Residue (103 C) NA 27100 28300 25600

Key:
J = Estimated value.
U = Not detected at the reported value.
mg/L = Milligrams per liter
S - Surface, M - Middle, B - Bottom

(1) New York State Department of
Environmental Conservation, Technical
and Operational Guidance Series (TOGS)
5.1.9, In-Water and Riparian
Management of Sediment and Dredged
Material, November 2004

Source: Ecology and Environment, Inc 2005
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the field effort. The total coliform bacteria test is a primary indicator of “potabil-
ity,” or suitability for consumption as drinking water. Because the presence of
coliform bacteria is most closely related to sewage discharges, the concentration
of total coliform bacteria can serve as an indication of the possible presence of
other disease-causing bacteria.

Samples were collected in 1-liter volumes from each of the discrete depths and,
due to the short sample storage time, sent to the laboratory on the same day as
sample collection for immediate analysis of total and fecal coliform. The results
of the analysis indicated no detectable fecal coliform or total coliform units. The
results for all locations were <1.1 coliform units per 100 ml, which is the measur-
able limit for the presence of the coliform bacteria. The data indicate that the
Long Island Sound waters in the Project area are not impacted by sewage or nutri-
ent inputs from the surrounding areas. The results of the laboratory analysis are
presented in Appendix C.

Chemical Parameters

Chemical parameters also are evaluated to determine the baseline water quality of
a given water body, since parameters such as total phosphorus and nitrogen are
often affected by negative inputs such as agricultural runoff. Water samples were
collected and tested for the chemical parameters identified in Table 3-2. The re-
sults of the chemical water quality analysis confirm that the water quality parame-
ters along the proposed pipeline route fall in the range of the natural conditions
present in the eastern basin of Long Island Sound. Water quality in this area is
generally not impacted by contaminant inputs from the surrounding coastlines.

The complete analytical results for all water quality samples are provided in Ap-
pendix B.
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Benthic Community Analysis

As part of the field effort, a site-specific benthic survey was conducted to verify
and refine information on the benthic communities in the Project area. Samples
were collected at the proposed location of the FSRU and at 27 stations along the
proposed pipeline route (see Figure 4-1). Each location was sampled in triplicate,
with one sample located on the centerline of the proposed pipeline route, and two
additional samples offset by approximately 200 feet from the centerline.

Based on field surveys, soft-sediment communities in the Project area are domi-
nated by several burrowing and tube-dwelling polychaetes, amphipods, tunicates,
and anemones. In general, shell hash (Mercenaria mercenaria, other clam spe-
cies, Crepidula sp., and Ensis directis) varied in abundance within the Project
area. Based on video observation, no live individuals of shellfish (hard clams,
surf clams, or oysters) were observed, which suggests that a low density of shell-
fish occur in this area. However, at several locations the video showed evidence
of burrows, which are most likely used by lobsters, other invertebrates (e.g., the
mud shrimp [Axius serratus]), and fish species in the area. The greatest differ-
ences in species composition were found when comparing the soft-sediment
community (the majority of the proposed Project area) to the community inhabit-
ing rock mounds (sites MG2, MG3, and MG4 across the Stratford Shoal). The
results of the benthic sampling are summarized in Table 4-1.

Benthic community biodiversity was assessed using benthic grab data from each
of the sampling locations (see Figure 4-2). Diversity was calculated for each sam-
pling location using the Shannon-Weaver Diversity Index. While benthic diver-
sity in the mud assemblages was generally greater than expected based on existing
literature, the field data show the diversity to be consistent within a given portion
of the Project area. Diversity values (H') were expected to be lowest along the
floors of the western and central basins (ranging from 0 to 1), moderate within the
transitional areas around the Stratford Shoal (ranging from 1 to 2), and highest
along the Stratford Shoal (ranging from 2 to 3). Values calculated from the sam-
ples collected revealed moderate diversity west of the Stratford Shoal (typically
from 1 to 2), and values at and east of the Stratford Shoal were generally higher
(typically from 2 to 3).
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Table 4-1 Benthic Data Results Summary for Proposed Pipeline Route, April-May 2005

Sample ID
CIN (o[ c1s
Total # of Organisms Identified 125 295 205
Total # of Organisms in Sample 125 295 205
Taxa Richness 15 14 19
Diversity (H1) 213 1.26 201
Eveness 1.81 1.10 1.57
Notes: dominant species, when totaled = at least 50% sample
Molgula sp. Copepoda Nephtys sp.
C2N c2Cc Cc2s
Total # of Organisms Identified 108 107 109
Total # of Organisms in Sample 630 510 625
Taxa Richness 11 1" 14
Diversity (H1) 1.1 1.68 1.87
Eveness 1.06 1.47 1.63
Notes: dominant species, when totaled = at least 50% sample
Copepoda Bivalvia (juv.)
C3N Cc3C C3s
Total # of Organisms Identified 101 111 154
Total # of Organisms in Sample 346 368 856
Taxa Richness 16 12 14
Diversity (H1) 2.00 1.55 1.68
Eveness 1.66 1.44 1.47
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Cirratulidae
C4N c4c C4s
Total # of Organisms Identified 107 114 107
Total # of Organisms in Sample 402 783 1160
Taxa Richness 13 " 13
Diversity (H1) 1.86 1.57 1.70
Eveness 1.67 1.50 1.52
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Copepoda Cirratulidae
ICSN IC5C IC5S
Total # of Organisms Identified 129 126 138
Total # of Organisms in Sample 698 788 347
Taxa Richness 17 17 18
Diversity (H1) 235 2.53 212
Eveness 1.91 2.06 1.69
Notes: dominant species, when totaled = at least 50% sample
Molgula sp. Bivalvia (juv.) Pinnixa sp. Copepoda
IC6N IC6C IC6S
Total # of Organisms Identified 96 61 115
Total # of Organisms in Sample 330 61 407
Taxa Richness 13 13 13
Diversity (H1) 1.69 2.02 1.70
Eveness 1.52 1.82 1.52
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Copepoda Nephtys sp. Molgula sp. Leptocheirus pinguis Cirratulidae
IC7N IC7C IC7S
Total # of Organisms Identified 62 96 77
Total # of Organisms in Sample 62 96 77
Taxa Richness 13 15 13
Diversity (H1) 2.04 2.08 1.52
Eveness 1.83 1.77 1.36
Notes: dominant species, when totaled = at least 50% sample
Pinnixa sp. Nephtys sp. Cirratulidae Copepoda Molgula sp. Haminoea solitaria
MG3N MG3C MG3S
Total # of Organisms Identified 112 99 95
Total # of Organisms in Sample 700 438 906
Taxa Richness 13 14 15
Diversity (H1) 1.89 2.01 1.94
Eveness 1.69 1.75 1.65
Notes: dominant species, when totaled = at least 50% sample
Ampelisca sp. Ampharete arctica
MG4C
Total # of Organisms Identified 103
Total # of Organisms in Sample 774
Taxa Richness 18
Diversity (H/) $2.10
Eveness $1.67
Notes: dominant species, when totaled = at least 50% sample
Ampelisca sp. Ampharete arctica
MGS5N MGS5C MG5S
Total # of Organisms Identified 100 105 92
Total # of Organisms in Sample 480 767 400
Taxa Richness 13 14 14
Diversity (H1) 2.06 2.04 2.08
Eveness 1.85 1.78 1.81
Notes: dominant species, when totaled = at least 50% sample
Ampharete arctica Ampeliscidae Aoridae Astarte undata
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Table 4-1 Benthic Data Results Summary for Proposed Pipeline Route, April-May 2005

IC13N IC13C IC138
Total # of Organisms Identified 113 134 114
Total # of Organisms in Sample 920 1130 751
Taxa Richness 18 17 12
Diversity (H1) 2.41 242 2.06
Eveness 1.92 1.97 1.91
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Pinnixa sp. Aoridae Ampelisca sp. Nephtys sp. Asychis elongata Anadara traversa

IC14N IC14C IC14S
Total # of Organisms Identified 120 144 182
Total # of Organisms in Sample 120 144 182
Taxa Richness 16 20 15
Diversity (H1) 221 224 1.58
Eveness 1.83 1.78 1.34
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Copepoda Aoridae

C15N Cc15C C158
Total # of Organisms Identified 98 116 105
Total # of Organisms in Sample 21 500 273
Taxa Richness 18 14 14
Diversity (H1) 225 1.66 1.65
Eveness 1.80 1.45 1.44
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Tellina sp. Copepoda Nephtys sp.

C16N Cc16C C16S
Total # of Organisms Identified 101 94 95
Total # of Organisms in Sample 240 270 365
Taxa Richness 14 20 15
Diversity (H1) 2.02 2.39 201
Eveness 1.77 1.83 1.71
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Copepoda Pinnixa sp.

C17N C17C C178
Total # of Organisms Identified 76 77 73
Total # of Organisms in Sample 76 77 73
Taxa Richness 16 15 15
Diversity (H1) 2.50 2.33 2.28
Eveness 2.08 1.98 1.94
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Pinnixa sp. Sabellidae Ateocina canaliculata ’ Copepoda Tellina sp. Molgula sp.

C18N C18C C18S
Total # of Organisms Identified 123 112 94
Total # of Organisms in Sample 1386 1220 1400
Taxa Richness 16 18 19
Diversity (H1) 229 235 2.50
Eveness 1.90 1.87 1.95
Notes: dominant species, when totaled = at least 50% sample

Ampharete

Pinnixa sp. Nephtys sp. Copepoda Leptocheirus pinguis arctica Clymenella sp.  Asychis elongata

C19N c19C C19s8
Total # of Organisms Identified 92 106 126
Total # of Organisms in Sample 1034 1220 970
Taxa Richness 19 19 17
Diversity (H1) 2.41 2.58 2.03
Eveness 1.89 2.02 1.65
Notes: dominant species, when totaled = at least 50% sample
Copepoda Ampharete arctica  Crepidula fornicata Nephtys sp.

C20N Cc20C C20S
Total # of Organisms Identified 91 13 150
Total # of Organisms in Sample 483 113 150
Taxa Richness 17 17 18
Diversity (H1) 2.41 228 2.50
Eveness 1.96 1.85 1.99
Notes: dominant species, when totaled = at least 50% sample
Nephtys sp. Ampharete arctica  Crepidula plana Asychis elongata Ampelisca sp. Aoridae

c21 c21C Cc218
108 128 118

Total # of Organisms in Sample 690 1120 674
Taxa Richness 15 16 18
Diversity (H1) 226 242 2.42
Eveness 1.92 2.01 1.92
Notes: dominant species, when totaled = at least 50% sample
Pinnixa sp. Ampelisca sp. Nephtys sp. Ampharete arctica Copepoda

C22N c22C Cc22s8
Total # of Organisms Identified 60 62 50
Total # of Organisms in Sample 60 62 50
Taxa Richness 14 13 13
Diversity (H1) 227 2.08 225
Eveness 1.98 1.87 2.02
Notes: dominant species, when totaled = at least 50% sample
Nephtys sp. Molgula sp. Copepoda Aoridae Asychis elongata
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Table 4-1 Benthic Data Results Summary for Proposed Pipeline Route, April-May 2005

C23N Cc23C C23s
Total # of Organisms Identified 124 12 157
Total # of Organisms in Sample 481 12 157
Taxa Richness 10 16 20
Diversity (H1) 1.28 1.81 2.55
Eveness 1.28 1.50 1.96
Notes: dominant species, when totaled = at least 50% sample
Bivalvia (juv.) Copepoda Pyramellidae Nephtys sp. Asychis elongata Sabellidae Molgula sp.

C24N c24C C24s
Total # of Organisms Identified 102 96 113
Total # of Organisms in Sample 102 96 113
Taxa Richness 16 17 21
Diversity (H1) 227 2.33 2.61
Eveness 1.88 1.89 1.98
Notes: dominant species, when totaled = at least 50% sample
Nephtys sp. Pinnixa sp. Copepoda Molgula sp. Bivalvia (juv.) Ampelisca sp.

C25N Cc25C C258
Total # of Organisms Identified 100 132 109
Total # of Organisms in Sample 100 132 109
Taxa Richness 21 21 16
Diversity (H1) 2.60 2.61 224
Eveness 1.97 1.98 1.86
Notes: dominant species, when totaled = at least 50% sample
Molgula sp. Bivalvia (juv.) Nephtys sp. Asychis elongata Sabellidae Ampelisca sp.  Pinnixa sp. Copepoda

C26N C26C C26S
Total # of Organisms Identified 195 18 99
Total # of Organisms in Sample 195 18 99
Taxa Richness 15 7 18
Diversity (H1) 214 1.74 2.55
Eveness 1.82 2.06 2.04
Notes: dominant species, when totaled = at least 50% sample
Cirratulidae Nephtys sp. Ampelisca sp. Pinnixa sp. Copepoda Bivalvia (juv.) Moigula sp.

C27N Cc27C C278
Total # of Organisms Identified 156 138 123
Total # of Organisms in Sample 156 138 123
Taxa Richness 15 19 16
Diversity (H1) 214 229 2.05
Eveness 1.82 1.79 1.70
Notes: dominant species, when totaled = at least 50% sample
Cirratulidae Nephtys sp. Copepoda

C28N C28C C28S
Total # of Organisms Identified 118 122 197
Total # of Organisms in Sample 118 122 197
Taxa Richness 13 17 13
Diversity (H1) 1.87 2.44 1.97
Eveness 1.67 1.98 1.77
Notes: dominant species, when totaled = at least 50% sample
Molgula sp. Copepoda Cirratulidae Nephtys sp. Ampelisca sp. Bivalvia (juv.)
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4. Benthic Community Analysis

The data indicate that benthic communities are generally consistent with expected
levels based on depth, substrate, and sedimentary environment in the Project area.
Four general benthic communities were identified in the Project area (see Figure
4-3): a Deep Basin Mud Community, a Western Transition Community, a Shoal
Community, and an Eastern Transition Community.

Deep Basin Mud Community

(Stations C-1, C-2, C-3, C-4, C-19, C-21, C -22, C-23, C-24, C-26, C-27,

and C-28)

A Deep Basin Mud Community was found at stations located at the eastern and
western edges of the proposed Project area, along the floor of the western and cen-
tral basins. Bottom substrates in these areas are comprised of fine silt and sand
and a patchy distribution of clay. Based on video observations, these 12 stations
were similar with regard to abundance of burrowing anemones and worm tubes
and the occasional presence of the tunicate Molgula sp. The mud tubes are com-
prised of mud and mucous. Shrimp, amphipods, and a few solitary hydroids were
present at these stations. Burrows also were observed, and these are most likely
used by lobsters, other invertebrates (e.g., mud shrimp [Axius serratus]), and fish
species in the area. Shell debris is sparse at these stations. The benthic samples
collected at these sites were dominated by polychaetes, amphipods, and juvenile
bivalves. These organisms are typically found in soft sediments.

Western Transition Community

(Stations IC-5, IC-6, and C-7)

The Western Transition Community is located in the western portion of the Pro-
ject area, along the transition from the western basin floor to the Stratford Shoal.
The bottom sediment observed in the underwater video is composed of fine-grain
silt, which is similar to the existing sediment mapping classifications. Worm
tubes and anemones are present. One of the dominant organisms collected in the
benthic samples was the pea crab (Pinnixia sp). Pea crabs are typically found liv-
ing on mud bottoms and in worm tubes of the polychaete worms Arenicola and
Chaetopterus variopedatus, which also were present in the benthic samples.
These polychaete species are found offshore in soft sediments. The solitary tuni-
cate Molgula sp. and the polychaete worm Nephtys sp. also were dominant species
in the benthic samples. Both of these species are found in a mixture of fine-grain
sand and silt.

Shoal Community

(Stations MG -1, MG-2, and MG-3)

The Shoal Community is located at the Stratford Shoal. Based on sediment sam-
ples collected using a vibracore, the bottom sediments in this area are classified as
gravely sand and bedrock. The benthic community found in the sediment at these
sites is diverse and complex. Bivalves are present. The shell hash is comprised of
Mercenaria mercenaria, other clam species, Crepidula sp., and Ensis directis.

The bottom sediment is covered by colonies of hydroids and amphipod mats.
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4. Benthic Community Analysis

A spider crab and whelk were noted based on video review. Motile organisms
observed at these stations include shrimp and amphipods. The two dominant or-
ganisms identified in benthic samples collected at these sites were the amphipod
Ampelisca sp. and the polychaete Ampharete artica. Ampelisca sp. is found on
sandy and muddy bottoms. They build parchlike tubes and form mats. One
common species is A. abdita. They construct tubes of fine sand grains approxi-
mately 3.5 centimeters in length and 2 to 3 millimeters wide. Most of the tube is
below the substrate, with approximately 1 centimeter protruding above the sur-
face. These dominant organisms support the video observations.

Eastern Transition Community

(Stations C-13, C-14, C-15, C-16, and C-17)

The Eastern Transition Community is located in the middle of the proposed Pro-
ject area, along the transition from the Stratford Shoal to the central basin floor.
Bottom sediments in these areas are comprised of silt and sand. Polychaete
worms, tubes, burrowing anemones, and tunicates are present in the greatest num-
bers. Colonial hydroids are present on shell debris, and solitary hydroids are scat-
tered throughout each area. The dominant organisms found in the sediment in this
transition community varied between polychaetes, amphipods, and bivalves.
These organisms are found in deep and shallow water and are typical of sand and
silt sediment types.

McCall (1977, 1978) conducted studies in Long Island Sound between 1972 and
1973 that were designed to address how infaunal communities responded to dis-
turbance, as well as subsequent successional dynamics leading to the reestablish-
ment of the benthic community. McCall (1977) determined that there were three
successional groups of species: Group L, those that initially colonized disturbed
areas in very high numbers; Group IL, those that are typical of intermediary suc-
cession following disturbance; and Group III, those that represent the successional
endpoint community. Based on McCall’s work, the communities identified by
Broadwater’s field efforts resemble a gradation between secondary and tertiary
successional stages. These stages exhibit species that are similar to those noted by
McCall as Groups II and III, which typically attain peak abundance during middle
to late succession and include bivalves and polycheates. These species represent
larger, mobile, and deeper-living organisms (especially Group III). In contrast, the
first stage successional community (Group I) typically consists of early colonizers
that are very high in number and opportunistic in nature. They are generally
small, live in tubes within the upper layers of the sediment, and have rapid coloni-
zation life history strategies.
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Drop Camera Video

A video of the bottom was obtained for 23 of the sampling locations indicated on
Figure 2-1 and analyzed to supplement the benthic sampling data. To collect vid-
eos of the bottom, a drop camera was lowered to the depth specified for the spe-
cific sample location by the fathometer on the survey vessel. The drop camera
was allowed to stabilize in the water column until it remained steady enough to
obtain a good image. An onboard monitor was used to ensure that the camera was
steady and to make initial observations of the benthic community. Once the im-
age was steady, a slow trawl across the bottom captured the bottom video for that
location. A CD containing a copy of the video is provided in Appendix E.

Underwater video observations are best used to supplement existing benthic data.
Due to the camera movement, shadows, camera magnification, and video quality,
it is often difficult to confirm species identification and to determine abundances
using only video observations. Specific observations resulting from the analysis

of the videos has been incorporated into the discussions in Section 5.
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Acoustic Doppler Current Profiles

To verify existing tidal currents within the Project area, three ADCPs were de-
ployed during the course of the field sampling effort. One ADCP was deployed
near the proposed tie-in with the IGTS system (C-1), one was deployed near the
proposed FSRU location (C-28), and a third was deployed at the proposed cross-
ing of the Stratford Shoal (MG-3). The ADCPs were deployed for one entire tidal
cycle in May 2005. The data obtained from the ADCPs confirmed the tidal cur-
rent ranges described previously. Tidal currents at the IGTS tie-in location, which
is located in the western third of the Sound, averaged 0.64 feet per second (ft/s)
(0.2 m/s). Tidal currents at the proposed FSRU location averaged 0.84 ft/s (0.3
m/s). The existing physiographic conditions present at the Stratford Shoal re-
sulted in an average current of 1.34 ft/s (0.4 m/s). Detailed data output from the
ADCPs is provided in Appendix F.
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Quality Assurance/Quality Control
and Data Validation

Sediment and surface water samples collected during the field effort were submit-
ted to Severn Trent Laboratories (STL) Buffalo for general environmental analy-
sis, STL Knoxville for dioxin analysis, STL Burlington for total organic carbon
and salinity analyses, and Ambient Group, Inc., for fecal coliform and total coli-
form testing. All laboratories were approved as required by the guidance pre-
scribed in TOGS 5.1.9 for In-Water and Riparian Management of Sediment and
Dredged Material (November 2004). Validation reports for all sampling data are
provided in Appendix G.

Analytical data reports generated by the laboratories were checked to verify that
the reported data are consistent with the requirements of the Quality Assurance
Project Plan (QAPP) and the appropriate methods in the NYSDEC ASP (June
2000). The data review included an evaluation of the following:

* » Holding times;

* » Initial and continuing calibration;

* « Laboratory blanks;

* « Field blanks;

* » Surrogate Recoveries;

« « MS/MSD samples;

« « Laboratory control samples (same as matrix spike blanks);

+ « Laboratory duplicates;

* « Field duplicates;

+ « Sample result verification; and

 « Method-specific QC samples (e.g., GC/MS tunes).
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7. Quality Assurance/Quality control and Data Validation

The DVM contains a detailed listing of the concerns addressed during analytical
data review and a listing of sample qualifiers. In general, none of the data were
rejected, and all of the data qualified are usable for the Project. The sample re-
sults were low, and laboratory reporting limits were well below any of the screen-
ing criteria used for data evaluation. The primary areas of data qualification can
be summarized as follows:

* » Holding times for several non-critical parameters were slightly exceeded due
to scheduling errors at the laboratory. The affected data are flagged as esti-
mated.

+» Low levels of volatiles, pesticides, and dioxin/furans were detected in method
blanks, and low levels of carbon disulfide were detected in the rinsate sample.
The associated sample results are considered associated with laboratory or
field background. The affected data are flagged “U” as non-detect and are re-
ported as non-detect at the reporting limit. If the result is above the reporting
limit, the reporting limit is considered elevated.

* « All metals results outside spike control limits were flagged “N” by the labora-
tory, and metals results outside control limits were flagged “E” by the labora-
tory. The flags were converted to “J” flags to indicate an estimated value.

* » The results for chemical oxygen demand (COD) are much higher than the re-
sults for BOD. 1t is clear that the high levels of chloride interfered with the
analysis. The results are flagged “J” as estimated and not indicative of actual
COD levels.

* « Duplicate samples consist of aliquots of sample media placed in separate sam-
ple containers and labeled as separate samples. Duplicate samples were col-
lected at a rate of approximately one per 20 field samples. The duplicate sam-
ples with precision greater than twice the acceptable analytical precision (70%
for sediments and 40% for waters) are qualified “J” as estimated. The samples
collected in duplicate generally show good precision for all parameters, and
the results that were qualified were not for compounds of concern.

 « The laboratory reported tentatively identified compounds (TICs) for volatile
and semivolatile compounds. TIC values were reported as “NJ” with pre-
sumptive evidence that the compounds are present and concentrations are con-
sidered highly estimated. The TICs were reviewed to determine any indica-
tions of significant contamination not identified by the results for the known
target compounds. In general, the results are related to laboratory background
except for trace levels of hydrocarbon-related compounds in several samples,
including C-22, C-25, C-3D, C-9, IC-5, and IC-6. These levels are not a con-
cern for this Project.
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Introduction

Broadwater Energy (Broadwater), a joint venture of TransCanada Pipeline Ltd.
USA and Shell US Gas and Power, is proposing a project to increase the supply of
natural gas to the New York market to provide the region’s consumers with a
much needed, clean and reliable and secure energy source. Broadwater is propos-
ing to construct a Floating Storage and Regasification Unit (FSRU) for the storage
and vaporization of liquefied natural gas (LNG). The proposed LNG facility is
located approximately nine miles off the coast of Riverhead, New York (about 11
miles from the nearest Connecticut shoreline) in the Long Island Sound. The ter-
minal would connect with the existing subsea Iroquois Gas Transmission system
pipeline via an underwater connecting pipeline that would be approximately 25
miles long as shown in Figure 1-1, which displays the project survey area.

Ecology & Environment, inc. (E & E) has been contracted to support the Broad-
water project effort in all aspects of environmental evaluation related to the prepa-
ration of an application to the Federal Energy Regulatory Commission (FERC) as
well as the preparation of all relevant State of New York permits. In order for the
application, permit and ultimately the installation processes to move forward, an
evaluation of the physical, chemical and biological characteristics of the pipeline
route must be undertaken. This sampling and analysis plan supports this evalua-
tion.

This sampling and analysis plan was prepared in accordance with New York State
Department of Environmental Conservation, Division of Water (DOW), Techni-
cal and Operational Guidance Series (TOGS) 5.1.9 for In-Water and Riparian
Management of Sediment and Dredged Material, November 2004. The sampling
and analysis plan presents a comprehensive program to investigate and character-
ize the pipeline route and will provide valuable data necessary to finalize route
selection and methods of installation. The data collected through this effort may
result in modifications to route selection. In those areas where it is feasible; the
route may be moved or changed due to associated impacts from potential sedi-
ment contamination, the quality of benthic communities, and or the physical na-
ture of the sediments and their suitability for pipeline construction.
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Project Location and Description

Broadwater’s FSRU is located in Long Island Sound, nine miles off the coast of
Long Island, near Riverhead, NY. The project survey area including latitude and
longitude is detailed in Figure 1-1.

This location is in the open water marine environment of Long Island Sound that
is utilized by recreational boaters and has commercial use as a lobster and finfish-
ery. These characteristics are not unique to the project location in that much of
Long Island Sound is used for recreation in the warmer months and commercial
fishing is a common practice throughout Long Island Sound. The project location
is characterized by open water that is approximately 28 meters (approximately 93
feet) deep. Sediment conditions in the project area vary from a sandy silt and clay
mix to a purely sandy bottom. In the western end of the project area along the
pipeline route, a linear outcrop or shoal feature extends in a north-south direction
across the Sound that is defined as erosional or non-depositional containing grav-
elly sand and bedrock.

In this environment, the actual LNG facility would consist of a ship-like FSRU
vessel moored in Long Island Sound. The FSRU would be approximately 1,200
feet long and 180 feet wide. It would rise approximately 75 to 100 feet above the
water. As determined by Broadwater, the LNG facility would be a floating stor-
age and regasification unit (FSRU) utilizing a soft yoke mooring system (YMS),
allowing the FSRU to weathervane with wind patterns. The actual sub sea distur-
bance from the YMS will be limited to an area approximately 7,000 square feet.
The FSRU is being designed to accommodate storage of approximately 350,000
cubic meters of LNG, with vaporization and distribution of approximately 1
Bcft/day to the Iroquois system accomplished using submerged combustion va-
porization (SCV) technology.

Every two to three days the FSRU would receive LNG shipments from ocean-
going carriers that would enter the Sound and offload their cargo as many ships do
today in the region. Once offloaded, the LNG would be stored in tanks in the hull
of the FSRU. The LNG would be warmed back into a gas (regasified) before it is
sent into the New York and Connecticut markets through the existing Iroquois
pipeline through a connecting pipeline that would be approximately 25 miles long
(depending on the final pipeline route). The concrete-coated, 30-inch-diameter

2-1
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pipeline would be installed beneath the seabed using a trenching operation opti-
mized for the location and type of seafloor soils encountered along the route and
characterized through this sampling effort. Depending on the trenching method
used, the pipe would either be laid directly into a trench or placed on the seabed
and then lowered beneath it. After the pipe is lowered, the trench would either be
backfilled mechanically with the original sediments displaced during trenching or
allowed to backfill through natural sedimentation processes.

2-2
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Objectives

The objective of this sampling survey and analysis effort is to physically, chemi-
cally, and biologically characterize the pipeline route, as determined by an engi-
neering reconnaissance survey. The intent of the reconnaissance survey is to verify
the data developed during a desktop analysis of physical and biological conditions
in the vicinity of the proposed pipeline route and make modifications to that pipe-
line route based on the actual infield conditions. Because the reconnaissance level
survey will be completed immediately prior to the detailed surveying effort, the
final location and number of samples to be collected will therefore be finalized
just prior to the detailed survey phase. However, this sampling and analysis plan
provides an accurate representation of the actual surveys that will be imple-
mented. The scope of the reconnaissance survey is limited to collecting physical
data to determine constructability of the pipeline. No sediment, water or biologi-
cal sampling will be conducted during the reconnaissance survey.

This sampling plan has been organized into 4 major sections. Each section out-
lines investigations that will take place along the pipeline route to address poten-
tial resources or physical sediment issues including geotechnical investigations,
sediment chemical analysis, water quality analysis, and benthic community analy-
sis. A media summary and description of samples that will be collected in each
matrix is presented in Section 4.0 and Table 4-1.

3.1 Background

Several investigations have been performed in Long Island Sound to characterize
not only any contamination present, but to qualify use of the area for purposes
such as commercial fishing and recreation. An extensive effort has been under-
taken by Broadwater to gather and evaluate this information, as part of the pre-
liminary site selection process. These evaluations were performed to ensure that
all factors affecting the location chosen for the facility were taken into account.
Both engineering and environmental criteria were used to discriminate between
FSRSU sites and pipeline routes with the objective of arriving at a supportable
conclusion regarding the final siting location for project facilities. Data from pre-
vious investigations and several publicly available published data sets were util-
ized taking many factors into consideration including NOAA navigational charts,
commercial fisheries and marine resources, sedimentary environment, benthic

3-1

BWO000256



L]

/' ecology and environment, inc.
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communities, historical sediment contamination, water quality, cultural resources,
wind and wave data, marine hazards and obstructions, existing cables and pipe-
lines, land use and socioeconomics of the region, climate and oceanography, and
vessel traffic. The analyses of this data lead to the current project location in Long
Island Sound.

3.2 Physical Sedimentary Environment

Data on the sediment types present along the proposed pipeline route was com-
piled from the U.S. Geological Survey Open File Report OFR 00-304, 2000 and
mapped to display all sediment types in the area and specific locations where the
sediment type changes. The sediment interfaces indicate locations where a sedi-
ment sample should be taken since different sediment types have different trans-
port properties and also interact differently with contaminants. Therefore, charac-
terization of contaminants at these locations is important for pipeline installation.

This interaction between contaminants in the sedimentary environment is depend-
ent on sediment properties such as a high clay or silt content versus a more gravel
or cobble like texture. As discussed in Section 3.3 below, contaminant levels tend
to be higher in sediments with a high clay or silt content since contaminants ad-
here to clay particles more readily and become sequestered as part of the particle
complex since the surficial charge on clay particles attract contaminants. How-
ever, cobble or gravel materials do not contain a positively charged surface and
contaminants don’t adhere as readily to this type of sediment.

Based on the sediment types found along the proposed pipeline route and knowing
the behavior of contaminants in these environments, Figure 3-1 was developed
which displays the currently proposed sample interval. This interval approximates
1 sample per mile, with adjustments made along the pipeline route to account for
sediment changes. The final interval has been expanded at some locations and
tightened at other locations to ensure that areas where the sediment type changes
are sampled and characterized during the sediment core investigation. As dis-
cussed previously, the final placement of the sampling locations will be completed

following the reconnaissance surveys, after which a specific pipeline route will be
defined.

3.3 Contaminants of Potential Concern

Based on the historic uses and sediment characteristics of Long Island Sound,
contaminated sediment is found in many areas of the sound where increased point
and non-point source pollution has occurred. Several sediment studies have been
undertaken to characterize this contamination that have lead to the general conclu-
sion that the increased levels of contamination are present in the western portion
of the sound that contains the most industrial development and the highest popula-
tion inputs. Contaminant levels are reduced toward the eastern portion of the
Sound.
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The proposed pipeline route lies in the open water environment of central Long
Island Sound. While not as contaminated as the western portions of the Sound,
this area is not free of contamination. As depicted in Figures 3-2 through 3-5, his-
toric contamination from selected metals (chromium, lead, mercury, and zinc) is
present in areas surrounding the proposed pipeline route, but the current route
placement was chosen to avoid those areas containing the highest levels of con-
tamination as shown in red on Figures 3-2 through 3-5. Data from the New York
State Sediment database that was provided by NYSDEC was also reviewed and
compared to the datasets presented in Figures 3-2 through 3-5. It was determined
that the levels of contamination were of the same magnitude for both datasets and
the level of contamination was similar at the same locations. The data points re-
viewed from the New York State Sediment database are shown on Figure 3-6.

In addition to metals contamination, other contaminants are found in Long Island
Sound sediments including polycyclic aromatic hydrocarbons (PAHs) and petro-
leum related compounds, select pesticides, polychlorinated biphenyls (PCBs) and
dioxins. These contaminants are included as part of the analyses that will be per-
formed on every sediment sample that is collected as part of this investigation.
The specific contaminant list required by NYSDOW TOGs is provided in Section
5.2. The analyses will ensure characterization of the pipeline route as required by
the NYSDOW TOGs and identify any areas of contamination that may be prob-
lematic during pipeline installation including secondary impacts from sedimenta-
tion or water quality contamination.

3.4 Benthic Data

Data collected which depicts the quality of benthic habitat present in Long Island
Sound includes several studies conducted to determine bottom type characteristics
as well as supporting data regarding benthic species and diversity in the project
area.

Data published by the U.S. Geological Survey and the University of New Haven,
in coordination with the Woods Hole Field Center, quantified the presence of the
35 most common species found in Long Island Sound benthic communities. The
areas with the highest numbers of species were in the near shore areas of Long
Island Sound while open water areas contained less species and a lower diversity
of species. This data was taken into consideration in determining the proposed
pipeline route and also supports the idea that a pipeline in the deep open water
environment is less likely to impact sensitive benthic communities.

The benthic sampling effort presented in this sampling plan will ensure a full
characterization of all communities along the proposed pipeline route and in sur-

rounding areas that maybe potentially impacted during pipeline installation from
physical disturbance, sedimentation, or water quality impacts.
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3.5 Additional Anticipated Data Collection

This sampling plan has been developed to specifically address data needs for the
Spring 2005 sampling season in support of the FERC application.

Broadwater anticipates the potential need for additional survey requirements (ben-
thic, video, and fishery assessment) either later in the application process, or as
part of long term monitoring requirements conditioned into permit approvals.

3.5.1 Benthic Sampling

Based on the results of the Spring 2005 field sampling, Broadwater will consult
with the resource agencies to address the need for supplemental benthic collection
and analysis corresponding with the anticipated construction season. At present
time, the construction window has not yet been defined and therefore, it is prema-
ture to schedule additional benthic collection.

3.5.2 Video Imaging of the Bottom

Broadwater anticipates collecting some level of video imaging of the Sound bot-
tom in conjunction with permitting process. This has been requested by the re-
source agencies to verify the remote data collection effort and to provide a record
of the bottom conditions. Broadwater is currently evaluating various alternatives
to collecting photo documentation, which will be submitted to the resource agen-
cies outside of the scope of this sampling effort.

3.5.3 Fisheries Assessment

The establishment of an exclusion zone in conjunction with the operation of the
FSRU is estimated to exclude approximately 1 square mile of Long Island Sound
from access to commercial and recreational fisherman. Broadwater anticipates
that a long term monitoring program may need to be established to assess the ac-
tual impacts to fishery stocks, resulting from the elimination of fishing pressures.
The wealth of existing information on the Sound fisheries is considered adequate
for the current NEPA analysis. However, the long-term impacts from the estab-
lishment of the exclusion zone may need to be evaluated to provide an actual ac-
counting of the impacts, both positive and negative, from which the resource
agencies may be able to make long-term management decisions. Since a one time
fish sampling effort would carry no statistical validity toward any decision making
process, Broadwater may propose to implement a longer term monitoring program
to assess the actual impacts to the existing ecosystem in proximity to the FSRU.

The first task will be establishing a baseline of conditions upon which changes
can be assessed. Because the FSRU would not be installed and operational until
2010, Broadwater proposes to initiate baseline monitoring in the year prior to pro-
ject implementation. The extent of the surveys would be developed in consulta-
tion with the state resource agencies during the course of project permitting,
Broadwater anticipates that the surveys may be conducted over a minimum of a
five-year period to allow for maturation of a community following the installation
of the mooring tower and FSRU.
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3.5.4 Geotechnical Analysis for the Mooring Tower

Broadwater anticipates a more detailed analysis of the geotechnical conditions in
vicinity of the FSRU to be completed in 2006. These surveys will consist of large
diameter bores to the anticipated depth of the mooring tower, approximately 80 to
100 feet in depth or to bedrock, which ever is shallower.
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Technical Approach

The interval established for this sampling effort has taken into account site-
specific conditions including sediment type and potential sediment contamination.
This interval approximates 1 sample per mile, with adjustments made along the
pipeline route to account for sediment changes (see Figures 3-1 through 3-5). The
final interval has been expanded at some locations and tightened at other locations
to ensure that areas where the sediment type changes are sampled and character-
ized during the sediment core investigation. As discussed previously, the final
placement of the sampling locations will be completed following the reconnais-
sance surveys, after which a specific pipeline route will be defined. The sample
locations will be modified to adjust for geophysical characteristics that indicate
major variations in the bottom along the final route. The sample locations for the
geotechnical, sediment chemistry, benthic and water quality will be collocated
along the final pipeline route based on these variations.

4.1 Geotechnical Investigation

The purpose of the geotechnical sampling program is to ground-truth the geo-
physical survey results as well as provide samples for geotechnical analysis. The
data from these geotechnical analyses is important in the overall siting and design
of the pipeline.

Sediment core samples will be collected approximately 1 every mile along the
proposed pipeline route, with modifications to the intervals required to assure col-
lection of samples in relevant locations and adequate characterization of the sedi-
ments to be traversed. Samples will be collected on the centerline of the route(s).
Based upon the proposed spacing and an estimated pipeline route of 22 miles, ap-
proximately 22 samples will be collected. It is estimated that an additional 4-5
samples will be collected for ground-truthing locations, to be identified after the
geophysical survey results have been reviewed. A total of 26-27 locations will be
sampled. The number of samples does not include those collected for QA/QC
analyses, which is discussed in Section 5.0.

At each location, the depth of the core will be at least 10 feet below the seafloor or
to core refusal. Samples will be collected at three-foot intervals or at stratigraphic
changes, with the first sample taken 1 foot below the seafloor. The final number
of samples that will be submitted for analysis will be determined based on the re-
sults of the reconnaissance survey conducted in the beginning of March 2005.

4-1

BWO000267



L]

/' ecology and environment, inc.

4. Sample Locations and Number of Samples

In addition to the sediment cores analysis for geotechnical data, an additional field
test will be performed using a cone penetrometer unit. This unit will be deployed
from the sampling vessel at each location where a vibracore is collected. Detail
about the sample method and data collected by this device is included in Section
5.0.

4.2 Sediment Chemical Investigation

The purpose of the sediment chemical investigation is to verify that sediment that
will be disturbed during the construction is not contaminated with chemicals of
concern above threshold levels. If areas are contaminated with chemicals of con-
cern, the sediment chemistry will help establish best management practices for
dredging during the construction.

Sediment core samples retrieved for chemical analysis will be collected at a fre-
quency of approximately 1 per mile, with modifications taken into account to ad-
dress both differing sediment types and known areas with a higher contamination
potential. Samples will be collected along the centerline of the route(s) coincident
with the geotechnical samples and composited over the installation depth. Due to
the analysis requirements for the geotechnical samples, it will not be possible to
take splits from the geotechnical sample for chemistry analysis. Rather a second,
separate, vibracore sample will be required at each station. Based upon the pro-
posed spacing along an estimated pipeline route of 22 miles, a total of approxi-
mately 22 cores will be collected with additional 4-5 sediment cores collected
from the location of the FSRU. These cores will be subdivided and additional
samples may be generated for analysis. The number of samples does not include
those collected for QA/QC analyses, which is discussed in Section 5.0,

4.3 Water Quality Analysis

The purpose of the water quality analysis is to establish background in the water
column and compare data to water quality values. The water quality data will be
used to help establish best management practices for dredging during construc-
tion.

Water quality samples will be collected at eight locations along the sampling
route, at approximately every third sample station at an average interval of every 3
miles. For every water quality sample location, 3 different depth intervals of the
water column will be characterized for a total of 24 water quality samples. The
sample intervals will include the sediment and water interface 1-2 feet from the
bottom, a depth %% the distance from the bottom interface to the water surface, and
a grab sample from the water surface. The water quality sample locations may
change depending on the amount of locations sampled each day since holding
times on certain water analyses are very short (< 6 hours) and samples will need to
be shipped to the lab immediately following collection. Therefore, the water qual-
ity samples maybe collected from the last sample location of each field day. It is
estimated that 1-3 locations will be sampled each day.
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4. Sample Locations and Number of Samples

4.4 Benthic Investigation

The purpose of the benthic investigation is to characterize the existing habitat by
evaluation of the biota including any threatened or endangered species.

Benthic samples will be collected approximately every mile along the proposed

pipeline route, with modifications incorporated to account for differing sediment
types. Samples will be collected in triplicate: one sample on the centerline of the
route(s) and two additional samples at 200-foot intervals on each side of the cen-

terline route.

Based upon the proposed spacing approximately, 22 locations will be sampled in

triplicate. This will yield approximately 66 samples available for analysis.

Location

Geotechnical

Table 4-1 Sample Location and Media Summary
Number of Samples from Media Type

Sediment

Composite Core

Surface
Water

Benthics

1 1 1 3 3
2 1 1 No sample | 3
3 1 1 No sample | 3
4 1 1 3 3
5 1 1 No sample | 3
6 1 1 No sample | 3
[ 1 1 3 3
8 1 1 No sample | 3
9 1 1 No sample | 3
10 1 1 3 3
11 1 1 No sample | 3
12 1 1 No sample | 3
13 1 1 3 3
14 1 1 No sample | 3
15 1 1 No sample | 3
16 1 1 3 3
17 1 1 No sample | 3
18 1 1 No sample | 3
19 1 1 3 3
20 1 1 No sample | 3
21 1 1 No sample | 3
22 1 1 3 3
Total Samples | 22 22 24 66
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Field Methodology and Analytical
Parameters

5.1 Geotechnical Investigations

5.1.1 Collection Method

Geotechnical samples will be collected with a vibracore sampling system. Vibra-
coring systems are the preferred method of core collection because they are much
quicker than conventional drilling methods and provide a continuous, relatively
undisturbed, core sample. Vibracore samples are also preferable to piston or grav-
ity cores because vibracore systems generally achieve better penetration into the
bottom sediments. All retrieval, classification and testing of vibracores shall be in
accordance with relevant ASTM standards and under the supervision of a geo-
technical engineer.

5.1.2 Procedure/Equipment

A geotechnical survey will be conducted across the entire distance of the pipeline
route. This survey will be performed from a 100 foot survey vessel using a vibra-
core sampling system. Samples will be collected to a depth of 10 feet below the
bottom or point of refusal and may extend to 15 feet depending on sample recov-
ery during collection. Based on current design Broadwater believes that the pro-
posed 10-foot core depth will be adequate, given that the pipeline burial depth
range will range between 4-7 feet below the existing seafloor.

Positioning during sampling will be performed with a Trimble DGPS system.
The marine survey and navigation software package, Hypack will be used for
navigation, survey control and ship track recording.

A vibracoring system consists of a vibratory head, a power source, and a weight
stand to keep the core barrel in a vertical position. The sampling vessel will be
positioned on the sampling location using DGPS (accuracy of + 10-20 feet). The
coordinates, sample number, water depth, stage of the tide, time and the weather
conditions will be noted in a field logbook.

Assuming 10-foot samples, a 10-foot long, 4” OD steel core barrel will be em-
ployed. Prior to use, this barrel will be cleaned with a wash down pump or pres-
sure washer. Following the cleaning of the core barrel a new rigid, polycarbonate
core liner will be inserted into the core barrel. A stainless steel core catcher will
then be inserted into the end of the barrel and riveted in place. Because of the di-
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rect contact with sample material, the core nose catcher assembly will be carefully
washed with soap (Alconox) and water to remove any debris prior to the collec-
tion of each sample.

The vibracorer will then be hoisted or lifted over the side of the vessel and de-
ployed into the water column. When the core nose reaches the bottom the vibra-
core unit will be turned on and the start time noted. The coring operation is com-
plete when desired depth is reached or when point of refusal is encountered. Point
of refusal is defined as the depth at which penetration is less than 6 inches over a
one-minute period.

Once the core has been completed the vibracorer is turned off and extracted
slowly from the bottom by the lift cables. As the vibracore system is retrieved and
lifted out of the water, it is hosed down with site water prior to bringing the unit
on board and laying it down horizontally on the work platform.

After the unit has been laid on deck and blocked, the rivets are chiseled or drilled
out and the core catcher removed. The rigid liner is then pulled from the core bar-
rel, excess liner on the top and bottom is cut and removed and the ends capped
and taped.

Following the inspection and the logging of the sample, the core will be cut in
thirds, yielding approximately three, three-foot sections. Each section will be
capped and taped and the top and bottom of each section will be duly noted with
indelible ink on the polycarbonate liner.

In addition to the geotechnical samples collected with the vibracore, an in-situ test
method will also be performed in the field using the cone penetrometer test.

A cone penetrometer test (CPT) involves the deployment of a 3 foot by 4 foot
CPT unit from the sampling vessel. The unit will rest on the sound floor at each
sample location and collect real-time data through the use of a 2.5 cm (head size)
probe for approximately 30 minutes. The small probe will penetrate the sound
floor to the depth of pipeline installation or greater, depending on the density of
the material encountered. If the materials exhibit properties of muck rather than a
silt or sand, the probe may go deeper into the material to collect data on the den-
sity. Once the data collection is complete, the unit will be raised from the sound
floor and placed back on the boat deck until the next sample location. The CPT
will be completed concurrently with the collection of the vibracore samples for
both the geotechnical and environmental chemistry analysis. Since the CPT is an
in-situ test, no sediments will be collected or brought on board, as part of the sam-
pling effort.

5.1.3 Documentation/Sample IDs
All cores will be visually inspected, with individual horizons or strata measured

and documented in the field notebook. Specific field information will be collected
at each core location and recorded in the sediment core log. The sediment core
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5. Field Methodology and Analytical Parameters
log will be a combination of either the geotechnical vibracore collected with the
hard polycarbonate liner or the sediment chemistry core collected with the flexible
food grade polyethylene core liner as described in Section 5.2. The information
recorded will include:

* » Project and boring identification,
+ « Latitude/Longitude coordinates of the sample location,
« » Digital photographs of each sample,

 « Type of equipment used to obtain sample,

« « Visual classification of each major soil type encountered in accordance with
the Unified Soil Classification System,

* « Depth at which major changes in soil type occur,

* « Field-testing results of pocket penetrometer and torvane test,
« « Water depth and sea state,

* » Core penetration length,

* » Core recovery length,

* » Presence of debris, contaminants or living organisms.

A unique, alphanumeric, sample identification number will be provided for each
individual sample. All pertinent information associated with this sample will be
entered into the sample log system, such as client name, date/time, sample de-
scription, and initials of person entering data. This number will be recorded on the
core tube using an indelible marker. The numbering system shall consist of the
station number followed by a dash (-) followed by either 0-1 for the first foot sec-
tion, 1-4 for the top section, or 4-7 for the middle section; and 7-10 for the bottom
section. This number will be followed by the letter “G” for geotechnical. Below
is the proposed list of sample IDs for the geotechnical cores.

Table 5-1 Geotechnical Sample Identification Numbers

Sample ID Sample ID Sample ID Sample ID
0- to 1-Foot 1- to 4-Foot 4- to 7-Foot 7- to 10-Foot
Location Increment Increment Increment Increment
1 01-DO-1G 01-D1-4G 01-D4-7G 01-D7-10G
2 02-D0-1G 02-D1-4G 02-D4-7G 02-D7-10G
3 03-D0-1G 03-D1-4G 03-D4-7G 03-D7-10G
4 04-D0-1G 04-D1-4G 04-D4-7G 04-D7-10G
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Table 5-1 Geotechnical Sample Identification Numbers

Sample ID

Sample ID

Sample ID

Sample ID

0- to 1-Foot 1- to 4-Foot 4-to 7-Foot 7- to 10-Foot
Location Increment Increment Increment Increment
5 05-D0-1G 05-D1-4G 05-D4-7G 05-D7-10G
6 06-D0O-1G 06-D1-4G 06-D4-7G 06-D7-10G
7 07-D0-1G 07-D1-4G 07-D4-7G 07-D7-10G
8 08-DO-1G 08-D1-4G 08-D4-7G 08-D7-10G
9 09-DO-1G 09-D1-4G 09-D4-7G 09-D7-10G
10 10-D0O-1G 10-D1-4G 10-D4-7G 10-D7-10G
11 11-D0-1G 11-D1-4G 11-D4-7G 11-D7-10G
12 12-D0-1G 12-D1-4G 12-D4-7G 12-D7-10G
13 13-D0-1G 13-D1-4G 13-D4-7G 13-D7-10G
14 14-D0-1G 14-D1-4G 14-D4-7G 14-D7-10G
15 15-D0-1G 15-D1-4G 15-D4-7G 15-D7-10G
16 16-D0-1G 16-D1-4G 16-D4-7G 16-D7-10G
17 17-D0-1G 17-D1-4G 17-D4-7G 17-D7-10G
18 18-D0-1G 18-D1-4G 18-D4-7G 18-D7-10G
19 19-D0-1G 19-D1-4G 19-D4-7G 19-D7-10G
20 20-D0-1G 20-D1-4G 20-D4-7G 20-D7-10G
21 21-D0-1G 21-D1-4G 21-D4-7G 21-D7-10G
22 22-D0-1G 22-D1-4G 22-D4-7G 22-D7-10G

5.1.4 Sample Shipping

The 3-foot lexan tubes of sediment will be stored on-board the sampling vessel in
an upright position, with the tops/bottoms capped, taped, and sealed. On a daily
basis samples will be transferred from the sampling vessel to on-shore storage
aboard a refrigerated truck. No less than once per week, the geotechnical samples
will be crated and shipped to the designated geotechnical laboratory. Prior to
shipment a chain of custody shall be completed containing the following informa-
tion: Sample Identification, Date/Time Sample Collection, Type of sample, Sam-
ple collection location, and the number of samples/or/ containers. The chain of
custody shall be signed by the person collecting the samples, a copy retained by
this person, with the remaining carbon copies of the form accompanying the sam-
ples to the lab.

5.1.5 Analytical Parameters

Pocket penetrometer and torvane test will be conducted, in the field, as cores are
retrieved onto the sampling vessel. Pocket penetrometers are small handheld de-
vices used in the field to evaluate consistency and approximate unconfined com-
pressive strength of saturated cohesive soils. The Torvane is a hand-held vane
shear device for rapid determination of shear strength in cohesive soils either in
the laboratory or the field.
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The following is a list of proposed geotechnical tests to be conducted by a geo-
technical laboratory once sample collection is complete. The geotechnical analy-
sis will be determined in the field by a geotechnical engineer based on the field
characterization of the soil. The first one-foot interval will only be analyzed for
soil classification parameters. The remaining intervals will be analyzed for soil
classification parameters and one measurement of shear strength. Select samples
from the bottom of the cores will be analyzed for soil resistivity.

Table 5-2 Geotechnical Analysis Methods

Estimated
ASTM/Method Number of
Test Description Number Samples

Soil Description and Classification (ASTM D2487 ASTM D2488 or | 90
classification also is performed with some associated tests) D3282
Water Content ASTM D2216 90
Consistency Determination (Torvane and pocket 10
penetrometer)
Standard Laboratory Vane ASTM D4648 60
Total (Bulk) Unit Weight from tube sample (with Water ASTM D2937 75
Content)
CIU - Consolidated-Isotropically Undrained Triaxial with ASTM D4767 12

backpressure and pore water pressure measurements on a
single saturated specimen; price per point

Combined Sieve and Hydrometer Analysis ASTM D422 12

Direct Shear - (2.5 inch diameter specimen) 3 stages, ASTM D3080 45

compacted cohesionless material; price per point

Maximum and Minimum Index Unit Weight, cohesionless ASTM D4253 10

material

Specific Gravity of minus No. 4 sieve material ASTM D854 12

Standard Triaxial Permeability (Hydraulic Conductivity) ASTM D5084 12

cohesive material

Constant Head Permeability Reconstituted specimen with ASTM D2434 5

conductivity> 1 x 10-5 cm/sec, tested in rigid-wall

permeameter

One dimensional Consolidation ASTM D2435 48

Resistivity G57 30
5.1.6 QA/QC

The laboratory conducting the geotechnical analyses will be accredited by the
Army Corps of Engineers or American Association of State Highway and Trans-
portation Officials (AASHTO).

The laboratory shall follow the quality control procedures specified by the method
to be performed. If the method does not specify any quality control procedures,
the laboratory shall develop and implement quality control procedures. At mini-
mum the quality control program shall consist of the following:

* » Appropriate SOPs in place;
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* » Appropriate staff training and documentation;,

* » Proper equipment calibration and maintenance,

 » Approved analytical procedures are followed;

+ » Facilities are adequate; and,

* « Appropriate health and safety procedures are implemented.

If QA/QC audits or checks identify any deficiencies, deviations or non-
conformance events, corrective action will be taken to correct a deficiency and
minimize the possibility of reoccurrence. The laboratory will notify E & E im-
mediately of any impacts to the geotechnical results for the project.

5.2 Sediment Chemistry Samples

5.2.1 Collection Method

Samples for chemistry will be collected with a vibracore sampling system as de-
scribed in Section 5.1. Instead of a hard polycarbonate liner, the sediment chemis-
try core will be collected with the flexible food grade polyethylene core liner (bag
tubes) to allow for easier sample logging and preparation.

Following the inspection and the logging of the sample, the sediment samples for
chemical analysis will be collected. The samples will be collected in a specific
order to comply with method requirements. Samples for volatile compounds will
be collected first as a composite from the entire core, followed by a sample for
dioxin analysis, which will be collected from the area of the core containing the
highest clay/silt content. Following collection of these samples, the entire core
will be composited in a dedicated bucket and mixed with a stainless steel mixer.
All other sediment chemical analysis will be collected from this composite mix-
ture. Care will be taken to ensure the level of sediment moisture is above 50%.
These samples will be placed immediately in a cooler and shipped to a laboratory
for analysis at the end of each field day.

It is important to note that not every sediment sample will be analyzed for dioxin.
The samples with the highest silt/clay content will be determined in the field, and
samples will be collected from those cores for dioxin analysis. Dioxin samples
have a 1-year holding time when stored under appropriate conditions. If any of the
analyzed samples test positive for dioxin, additional dioxin analysis will be per-
formed on other cores with the nearest clay/silt content.

5.2.2 Documentation/Sample IDs
All cores will be visually inspected, with individual horizons or strata measured

and documented in the field notebook. Other basic information collected will in-
clude:
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* « Project and boring sample identification,

+ « Latitude/Longitude coordinates of the sample location,
« « Digital photographs of each sample,

+ « Type of equipment used to obtain sample,

* » Visual classification of each major soil type encountered in accordance with
the Unified Soil Classification System,

« « Water depth and sea state,

* » Core penetration length,

+ » Core recovery length, and

* « Presence of debris, contaminants or living organisms.

All of this information will be recorded on a sediment core log as described in
Section 5.1.3.

A unique, alphanumeric, sample identification number will be provided for each
individual sample. All pertinent information associated with this sample will be
entered into the sample log system, such as client name, date/time, sample de-
scription, and initials of person entering data. This number will be recorded on the
core tube using an indelible marker. The numbering system shall consist of the
station number followed by a dash (-) followed by either 0-1 for the first foot sec-
tion, 1-4 for the top section, or 4-7 for the middle section; and 7-10 foot for the
bottom section. The letter “E” for will follow this number for environmental. Be-
low is the proposed list of sample IDs for the environmental cores.

Table 5-3 Sediment Sample Identification Numbers

Sample ID Sample ID Sample ID Sample ID
0- to 1-Foot 1- to 4-Foot 4- to 7-Foot 7- to 10-Foot
Location Increment Increment Increment Increment
1 01-DO-1E 01-D1-4E 01-D4-7E 01-D7-10E
2 02-D0O-1E 02-D1-4E 02-D4-7E 02-D7-10E
3 03-D0O-1E 03-D1-4E 03-D4-7E 03-D7-10E
4 04-D0O-1E 04-D1-4E 04-D4-7E 04-D7-10E
5 05-D0O-1E 05-D1-4E 05-D4-7E 05-D7-10E
6 06-DO-1E 06-D1-4E 06-D4-7E 06-D7-10E
7 07-DO-1E 07-D1-4E 07-D4-7E 07-D7-10E
8 08-DO-1E 08-D1-4E 08-D4-7E 08-D7-10E
9 09-DO-1E 09-D1-4E 09-D4-7E 09-D7-10E
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Table 5-3 Sediment Sample Identification Numbers

Sample ID

Sample ID

Sample ID

Sample ID

0- to 1-Foot 1- to 4-Foot 4-to 7-Foot 7- to 10-Foot
Location Increment Increment Increment Increment
10 10-DO-1E 10-D1-4E 10-D4-7E 10-D7-10E
11 11-D0O-1E 11-D1-4E 11-D4-7E 11-D7-10E
12 12-D0-1E 12-D1-4E 12-D4-7E 12-D7-10E
13 13-D0-1E 13-D1-4E 13-D4-7E 13-D7-10E
14 14-D0-1E 14-D1-4E 14-D4-7E 14-D7-10E
15 15-D0O-1E 15-D1-4E 15-D4-7E 15-D7-10E
16 16-DO-1E 16-D1-4E 16-D4-7E 16-D7-10E
17 17-D0O-1E 17-D1-4E 17-D4-7E 17-D7-10E
18 18-D0-1E 18-D1-4E 18-D4-7E 18-D7-10E
19 19-D0O-1E 19-D1-4E 19-D4-7E 19-D7-10E
20 20-DO-1E 20-D1-4E 20-D4-7E 20-D7-10E
21 21-D0O-1E 21-D1-4E 21-D4-7E 21-D7-10E
22 22-D0-1E 22-D1-4E 22-D4-7E 22-D7-10E

Table 5-4 Sediment Sam

5.2.3 Sample Shipping

Samples will be shipped to the laboratory for analysis at the end of each field day.
Prior to shipment, a chain of custody shall be completed containing the following
information: Sample Identification, Date/Time Sample Collection, Type of sam-
ple, Sample collection location, and the number of samples/or/ containers. The
person collecting the samples shall sign the chain of custody and retain a copy,
while the remaining carbon copies of the form will accompany the samples.

5.2.4 Analytical Parameters

Chemical analyses that will be conducted on composite sediment cores include
selected metals, PAHs, pesticides, PCBs and dioxin. The detailed listing of ana-
lytes and analytical methods is provided below.

le Chemical Analysis
Required

No Appreciable

Method Contamination Laboratory
Detection (Threshold Reporting
EPA Method Limits Values Limit
Test Description Number (mg/kg, ppm) (mg/kg, ppm) (mg/kg, ppm)
Arsenic EPA 6010B 1.0 <14 0.37 (MDL)
Cadmium EPA 6010B 0.5 <1.2 0.2
Copper EPA 6010B 2.5 <33 1.0
Lead EPA 6010B 5.0 <33 1.0
Mercury EPA 6010B 0.2 <0.17 0.02
Benzene EPA 8260B 0.002 <0.59 0.000813
(MDL)

Total BTX EPA 8260B 0.002 <0.96 0.00182
Total PAH (Sum of EPA 8270C 0.33 <4 0.33
Target Compound List
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Table 5-4 Sediment Sample Chemical Analysis
Required

No Appreciable

Method Contamination Laboratory
Detection (Threshold Reporting
EPA Method Limits Values Limit
Test Description Number (mg/kg, ppm) (mg/kg, ppm) (mg/kg, ppm)
PAH)
Sum of EPA 8081A 0.029 <0.003 0.0017
DDT+DDE+DDD
Mirex EPA 8081A 0.189 <0.0014 0.0017
Chlordane EPA 8081A 0.031 <0.003 0.017
Dieldrin EPA 8081A 0.019 <0.11 0.0017
PCBs (sum of aroclors) | EPA 8082 0.025 <0.1 0.017
Dioxin (Toxicity EPA 1613B 0.000002 <0.0000045 0.00000086
Equivalency Total cal-
culated from
PCDD/PCDF conge-
ners)
Total Organic Carbon | Lloyd Kahn NA NA 500
(TOC)
Grain size ASTM D422 -63 | NA NA NA
Salinity EPA 2520 NA NA NA
pH EPA 9045C NA NA 0.1
Anions (Chloride, Sul- | EPA 9056 NA NA 5=0.5t0 20
fate, Nitrate, Nitrite)

Note: Threshold values lower than the Method Detection Limits are superseded by the Method Detection Limit.

All analyses will be conducted on all composite sediment cores with the exception
of dioxin analysis. Dioxin analysis will only be performed on samples containing
the highest clay or silt content and not on samples containing a high amount of
sand or gravel. This determination will be made in the field by the sampling team.
Samples marked for dioxin analysis will be noted in daily field summaries and if a
positive dioxin result is found in a sample, additional dioxin analysis will be run
on other sediment cores at a later date in accordance with sample holding time.

5.2.5 QA/QC Samples

The exact number of samples sent for QA/QC analysis may vary depending on the
total number of composite samples collected, but at least one of every 10 sediment
samples collected for chemical analysis will contain a duplicate samples and one
sample out of every 20 will be collected for MS/MSD analysis. The samples will
be collected from the composite sample core. A core sample with sufficient vol-
ume recovery will be chosen for field QC. These sample details are noted in the
sample listing tables. An equipment rinsate sample will not be collected because
the sample liner is disposable. The sample container and holding time require-
ments are listed in Table 5-5.

The laboratory for sediment chemical analysis will be approved by New York
State Department of Health (NYSDOH) Environmental Laboratory Accreditation
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Program (ELAP) for Solid and Hazardous Waste and Contract Laboratory Pro-
gram. The samples will be analyzed in accordance with NYSDEC Analytical
Services Protocol (ASP) June 2000 and reported according to Level B deliver-
ables. All data reviewed for usability in accordance with NYSDEC Data Review
Guidelines and appropriate qualifiers added.

All sample reporting limits, after sample specific correction, for the laboratory
will be below the method detection limits listed on Table 5-4. The laboratory
will report the results in dry weight. If necessary the laboratory will compensate
for a dry weight determination by analyzing appropriate amount of sample mate-
rial. High levels of percent moisture will be reported to the E & E QA Director
for evaluation prior to analysis.

If QA/QC audits or checks identify any deficiencies, deviations or non-
conformance events, corrective action will be taken to correct a deficiency and
minimize the possibility of reoccurrence. The laboratory will notify E & E im-
mediately of any impacts to the geotechnical results for the project.

Table 5-5 Sediment Sample Container and Holding Times
Number of
Containers

and Volume

Test Description

Type and Size of
Container

(per sample)

Preservative

Holding
Time (1)

Arsenic 4-0z glass jar with One; fill Cool to 4°C 6 Months
Cadmium Teflon-lined cap completely
Copper
Lead
Mercury 26 Days
Benzene 2-oz glass jar with Two; fill Cool to 4°C 5 Days
Total BTX Teflon-lined cap completely
cleaned for VOAs
PAH 8-0z amber glass jar | One; fill Cool to 4°C Extract
DDT+DDE+DDD | with Teflon-lined completely within 5 days,
Mirex cap analyze
Chlordane within 40
Dicldrin days
PCBs
Dioxin 4-0z amber glass jar | One; fill Cool to 4°C Extract
with Teflon-lined completely within 30
cap days, analyze
within 1 year
Grain size and 16-0z glass jar with | One; fill Cool to 4°C NA
TOC Teflon-lined cap completely
Salinity and pH 4-0z glass jar with One; fill Cool to 4°C ASAP
Teflon-lined cap completely
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5.3 Surface Water Samples

5.3.1 Collection Method

Prior to sample collection, a YSI meter will be deployed for field measurements
of water quality as listed on Table 5-7. The water measurements will be made
with a YSI 6820 Sonde and the data will be recorded on a YSI 650 MDS data log-
ger. The field measurements will be collected at three discrete locations in the
water column as described in Section 4.3. Surface water samples for physical and
biological analysis (Table 5-7) will be collected using an oil-less pump made of
inert materials, suspended at 3 depths in the water column for appropriate sample
collection. Other methods such as alpha or kemmerer bottles could be used but
because of the volume of water required the use of a pump is suggested. The wa-
ter being collected will be transported through Teflon tubing and collected into 5-
gallon food grade plastic containers and subsequently transferred to the appropri-
ate sample bottles. Immediately upon collection into the sample bottles, water
samples will be refrigerated in an onboard cooler.

5.3.2 Procedure / Equipment

The sampling vessel will be positioned on the sampling location using DGPS (ac-
curacy of + 10-20 feet). The coordinates, sample number, water depth, stage of the
tide, time and the weather conditions will be noted in a field logbook.

The oil-less pump will be dropped over the side of the vessel with a rope tether.
Once the pump reaches the desired depth, the pump will be turned on and water
will be pushed through the dedicated Teflon tubing to the ship where the water
will be collected in a 5-gallon, food grade plastic container.

Once retrieved on board the vessel, the pump and Teflon tubing will be rinsed
with D.1. water prior to deploying this equipment at the next sampling station.

5.3.3 Documentation/Sample IDs

The actual locations that water samples are collected from will be noted in the
field logbook and be reflected in the sample ID. Listed below in Table 5-6 is a
preliminary list of sample locations and sample IDs naming convention that will
be used during the field effort but the station locations are likely subject to change
due to the holding time restrictions on many of the water analysis. Therefore, the
actual sample ID will indicate which stations the sample came from and will be
determined by field progress and what station the field team is on at the end of
each day.

Table 5-6 Surface Water Sample Identification

Location Sample ID

1 01-DB-1W

1 01-DM-1W

1 01-DS-1W

4 04-DB-4W
5-11
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5. Field Methodology and Analytical Parameters

Table 5-6 Surface Water Sample Identification

Location Sample ID
4 04-DM-4W
4 04-DS-4W
7 07-DB-7TW
7 07-DM-7TW
7 07-DS-7TW
10 10-DB-10W
10 10-DM-10W
10 10-DS-10W
13 13-DB-13W
13 13-DM-13W
13 13-DS-13W
16 16-DB-16W
16 16-DM-16W
16 16-DS-16W
19 19-DB-19W
19 19-DM-19W
19 19-DS-19W
22 22-DB-22W
22 22-DM-22W
i 22-DS-22W

5.3.4 Sample Shipping

The water samples will be stored on the vessel under refrigeration and at the end
of each day these containers will be transferred to a nearby on-shore laboratory for
analysis within the sample holding time. Prior to shipment a chain of custody shall
be completed containing the following information: Sample Identification,
Date/Time Sample Collection, Type of sample, Sample collection location, and
the number of samples/or/ containers. The chain of custody shall be signed by the
person collecting the samples, and this person will retain a copy, with the remain-
ing carbon copies of the form accompanying the samples.

5.3.5 Analytical Parameters

The parameters analyzed for will include physical and biological water quality
parameters. Chemical analyses will not be performed on water samples since there
is no indication of a source or non-point source within the potential pipeline route
that would chemically impact water quality. Also, it is generally not beneficial to
characterize the chemical components in an open water environment that is con-
stantly changing and these results would only indicate a snapshot of water quality
at the time of sampling.

The detailed listing of analytes for physical and biological analyses that will be

conducted on water quality samples and the analytical methods are provided be-
low.

5-12
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5. Field Methodology and Analytical Parameters

Table 5-7 Water Sample Analysis

Laboratory Reporting

Test Description EPA Method Number Limits (mg/L)
Turbidity Field Test
pH Field Test
Temperature Field Test
Dissolved Oxygen Field Test
Total Suspended Solids (TSS) EPA 160.2 10
Colloidal Solids EPA 160.2/160.5 10
Settleable Solids EPA 160.5 0.1
Chlorides EPA 300 0.5
Total Organic Nitrogen EPA 351.2/350.3 0.1
Total Phosphorus EPA 3652 0.01
Fecal Coliform Bacteria SM9221C 1 colony/100 mL
Total Coliform Bacteria SM9221B 1 colony/100 mL
Biological oxygen demand EPA 405.1 2
Chemical oxygen demand EPA 4104 10
Ammonia (as N) EPA 350.3 0.05

5.3.6 QA/QC Samples

The number of samples sent for QA/QC analysis will include one duplicate sam-
ple and one MS/MSD sample. These sample details are noted sample listing ta-
ble.

The laboratory for water chemical analysis will be approved by NYSDOH ELAP
for Non-Potable Water for the methods listed on Table 5-6. The samples will be
analyzed in accordance with NYSDEC ASP June 2000 and reported according to
Level A deliverables. All data will be reviewed for usability in accordance with
NYSDEC Data Review Guidelines and appropriate qualifiers added.

All sample reporting limits for the laboratory will be below the method detection
limits listed on Table 5-7. Sample container and bottle requirements are listed on
Table 5-8. The sample shipping person must ensure samples reach the laboratory
prior to sample holding times expiring. Samples should not be collected near the
weekend unless prior arrangements are made with the laboratory to ensure holding
times are met.

If QA/QC audits or checks identify any deficiencies, deviations or non-
conformance events, corrective action will be taken to correct a deficiency and

minimize the possibility of reoccurrence. The laboratory will notify E & E im-
mediately of any impacts to the geotechnical results for the project.
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5. Field Methodology and Analytical Parameters

Table 5-8 Sample Container and Bottle Requirements
Number of

Type and Containers and
Size of Volume Holding
Test Description Container (per sample) Preservative Time (1)
Total Suspended Solids (TSS) 1-L HPDE One; fill Cool to 4°C 5 days
Colloidal Solids completely
Settleable Solids
Fecal Coliform Bacteria 1-L HPDE Two; fill Cool to 4°C 6 hours
Total Coliform Bacteria completely
Chlorides 1-L HPDE One; fill Cool to 4°C 26 days
Total Organic Nitrogen completely
Biological oxygen demand 250 Amber One; fill Cool to 4°C, 24 hours
Glass with completely
Teflon Lined
Lid
Chemical oxygen demand, Total | 1-L HPDE One; fill Cool to 4°C, 26 days
Phosphorus, Ammonia (as N) completely H2S04 to pH<2

5.4 Benthic Community Analysis

The purpose of the benthic community analysis is to ascertain the health of the
existing benthic community along the proposed pipeline route. This data com-
bined with the sediment chemical analysis will be used to assess the overall qual-
ity, or degree of contamination and potential impact from disturbance of the sedi-
ments during pipeline installation.

5.4.1 Collection Method

For benthic community structure analysis, grab samples will be collected. A
Smith-MaclIntyre grab sampler (0.1 square meter [m”]) will be used, rather than a
smaller ponar or Eckman, due to the water depths and expected hardness of the
bottom sediments.

5.4.2 Procedure/Equipment

The sampling vessel will be positioned on the sampling location using DGPS (ac-
curacy of + 10-20 feet). The coordinates, sample number, water depth, stage of the
tide, time and the weather conditions will be noted in a field log book.

The Smith-Mac sampler will be hoisted with a boom or winch over the side and
allowed to freefall through the water column to the bottom. Upon impact with the
bottom the trigger on the spring loaded jaws will be activated and the sampler will
grab a 0.1 sq meter section of the bottom.

The sampler will be slowly hoisted through the water column, to the surface, and
then brought over the side of the vessel where the contents of the sampler will

then be emptied into a clean catch basin. Once in the catch-basin the contents will
be carefully poured into a bucket sieve.
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5. Field Methodology and Analytical Parameters

The bucket sieve consists of a 1000 micron sieve, nested over a 500 micron sieve.
Using large amounts of site water, the sample is gently washed through the sieves.
Any material that flows through the 500 micron sieve 1s discarded. The material
retained on both the 500 and 1000 micron sieves is collected and transferred to a 2
liter plastic container (larger sized containers will be available in case sample vol-
umes cannot be reduced sufficiently) and the liquid volume reduced to 50% of the
container volume. A twenty percent formalin solution will then be added until the
container is filled resulting in a 10% formalin concentration.

Following this preservation step, the sample container will then be labeled and
stored in an on-board cooler until the end of the day, when they will be transferred
to on-shore storage in a refrigerated truck.

5.4.3 Documentation/Field Sample IDs

A unique, 2-3 alphanumeric, sample identification number will be provided for
each individual sample. All pertinent information associated with this sample will
be entered into the sample log system, such as client name, date/time, sample de-
scription, and initials of person entering data. This number will be recorded on the
sample container(s) using an indelible marker. The numbering system shall con-
sist of the letter B (for benthic), followed by the station number followed by “C”
for center line, “N” for north of the centerline or “S” for south of the centerline.
Below is the proposed list of sample IDs for the benthic samples.

Table 5-9 Benthic Sample Identification

Sample ID Sample ID Sample ID
Location Centerline North of Centerline South of Centerline
1 B1-C BI-N B1-S
2 B2-C B2-N B2-S
3 B3-C B3-N B3-S
4 B4-C B4-N B4-S
5 B5-C B5-N B5-S
6 B6-C B6-N B6-S
7 B7-C B7-N B7-S
8 B8-C BS-N B8-S
9 B9-C B9-N B9-S
10 B10-C B10-N B10-S
11 B11-C B11-N B11-S
12 B12-C B12-N B12-S
13 B13-C B13-N B13-S
14 B14-C B14-N B14-S
15 B15-C B15-N B15-S
16 B16-C B16-N B16-S
17 B17-C B17-N B17-S
18 B18-C B18-N B18-S
19 B19-C B19-N B19-S
20 B20-C B20-N B20-S
21 B21-C B21-N B21-S
5-15
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Table 5-9 Benthic Sample Identification
Sample ID Sample ID Sample ID

Location Centerline North of Centerline South of Centerline

22 B22-C B22-N B22-S

5.4.4 Sample Shipment

The sample coolers containing the containers of sediment for benthic taxonomy
will be offloaded from the vessel each evening and stored in a refrigerated truck.
At designated times this truck will transport the samples to Aqua Survey, Inc.
Prior to shipment a chain of custody shall be completed containing the following
information: Sample Identification, Date/Time Sample Collection, Type of sam-
ple, Sample collection location, and the number of samples/or/ containers. The
chain of custody shall be signed by the person collecting the samples, and a copy
retain by this person, with the remaining carbon copies of the form accompanying
the samples.

5.4.5 Analytical Parameters

Benthic taxonomic identification will be performed on organisms isolated in each
sample. Organisms will be keyed to the lowest practical taxa. If more than 100
organisms are found in a particular sample, that sample will be sub-sampled and
all of the organisms in the sub-sample keyed. Data from the triplicate samples will
enable statistical analysis to be performed. The following community metrics will
be performed:

* » Abundance,

* * Richness,

+ » Shannon Weiner Diversity, and
 « Evenness.

In addition to the taxonomy work, grain size and total organic carbon analysis will
be performed on each sample to aid in interpretation of the data collected.

5.4.6 QA/QC Analysis

Ten percent of all samples, or approximately 7, will be randomly selected and sent
to an outside, experienced, third party for independent taxonomic verification. If
there is more than a 10% difference in individual sample results received from the
outside lab taxonomist, the QA officer will arrange for a review of the identifica-
tion procedures and achieve a consensus between the two taxonomists. This may
result in the review of certain organisms within all of the samples.

The QA unit will provide a final data and report audit prior to the issuance of the
final report.
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Field Reporting Requirements

6.1 Field Reporting Requirements
Field notes and daily field summaries will be submitted to the project team from
the Aqua Survey team and the E & E sample team on —board the sample vessel.

6.2 Geotechnical Reporting Requirements
Geotechnical reporting requirements that will be included as part of the final re-
port are:

* » Detailed description of methods and calculations for each engineering analysis

performed,
* » Field test results, including Undrained Shear Strength,
* « Laboratory test results, including Undrained Shear Strength
* » Relative Density
* » General soil stratigraphy

* « Design soil strength properties, including recommended shear strength, inter-
nal friction angle for sands, effective cohesion and effective friction angle

« « Identification of potential liquefaction areas along the pipeline route

« « Recommendation of coefficient of friction between concrete coated line pipe
and the seabed soil

« « Recommendation for trench wall slopes for trenched pipeline ditches

6-1
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Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening Sample ID: Cc-1 C-2 C-3 C-3D C-4

Criteria " Date:  04/29/05 04/22/05 04/28/05 04/28/05 04/22/05
Metals (ppm)
Aluminum - Total NA 7500 5670 7550 4900 7900
Arsenic - Total 14 5.4 2.41] 3.6 4.3 50171
Barium - Total NA 23.71] 15.91 22617 14.8 ] 23.67
Beryllium - Total NA 0.39 0.30 0.40 0.25 0.40
Calcium - Total NA 23507 12007 207017 14107 2950 ]
Chromium - Total NA 16.3 12.0J 16.0 12.2 2657
Cobalt - Total NA 6.5 411 6.3 4.8 701
Copper - Total 33 8.1 4617 7.8 10.6 28.87J
Iron - Total NA 15100J 10000 14600 J 9480 J 15300
Lead - Total 33 5.9 3.7 8.7 6.5 18.6
Magnesium - Total NA 55007 373017 5460 J 33601 5490 ]
Manganese - Total NA 409 J 175 326171 214171 419
Sodium - Total NA 5750 4660 J 4940 3120 57107
Nickel - Total NA 11.8 831J 11.9 8.8 13417
Potassium - Total NA 2640 1970 ] 2580 1550 25807
Vanadium - Total NA 22.5) 1437 22917 14.87 21.6J
Zinc - Total NA 33.5 23.11] 34.3 30.4 70.7]
Mercury - Total 0.2 0.016 U 0.011 U 0.026 0.063 0.040
Total Organic Carbon (ppm)
Total Organic Carbon | NA 14000 7920 6370 7950 6940
Key: Note:

J =Estimated valie. Shaded cells exceed the screening value.

U = Not detected at the reported value.
ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004
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Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening C-4D IC-5 IC-6 IC-7 MG-5

Criteria " 04/22/05 04/29/05 04/27/05 04/27/05 04/21/05
Metals (ppm)
Aluminum - Total NA 6960 7880 4090 5820 1840
Arsenic - Total 14 521 5.6 3.07J 3717 1.2.J
Barium - Total NA 2147 21.0 12,717 29.67 4217
Beryllium - Total NA 0.36 0.42 0217 0.297 0.11U
Calcium - Total NA 257017 4540 1680 6230 72517
Chromium - Total NA 15417 17.8 8317 11.67 507
Cobalt - Total NA 6417 8.5 437 5.9.J 1.77
Copper - Total 33 9.07 11.2 3.57 10.37 5817
Tron - Total NA 13800 16800 8000 11800 3790
Lead - Total 33 6.2 8.1 317 467 3.7
Magnesium - Total NA 52007 5370 2830 4100 11807
Manganese - Total NA 312 284 163 377 60.4
Sodium - Total NA 4690 J 5270 2810 4330 20707
Nickel - Total NA 11.47 14.3 7117 10.47 3217
Potassium - Total NA 22407 2860 13407 1650 J 6397
Vanadium - Total NA 1857 22.0 11.2] 16.67 557
Zinc - Total NA 3451 43.7 18.17 2807 15.57
Mercury - Total 0.2 0.021 0.014 0011 U 0.017U 0.012U
Total Organic Carbon (ppm)
Total Organic Carbon | NA 8640 4330 4310 7040 665

Key:

J = Estimated value.
U = Not detected at the reported value.
ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and

Dredged Material, November 2004

Shaded cells exceed the screening value.
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Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening MG-3 I1C-13 1C-14 c-15 C-16

Criteria " 04/20/05 04/30/05 04/30/05 04/26/05 04/26/05
Metals (ppm)
Aluminum - Total NA 2840 5180 12000 52401 6810 J
Arsenic - Total 14 130 4.6 6.4 4.2 5.9
Barium - Total NA 987 13.8 35.2 15.3 18.8
Beryllium - Total NA 0.14 0.30 0.60 0.26 0.33
Calcium - Total NA 704 ] 3520 4230 1700 J 258017
Chromium - Total NA 557 14.0 27.5 14.2 14.5
Cobalt - Total NA 167 53 11.7 4.4 5.9
Copper - Total 33 6.47 10.9 15.6 18.3 6.2
Tron - Total NA 4230 10900 23800 10000 J 13900 J
Lead - Total 33 2.4 P.7 11.0 9.6 4.6
Magnesium - Total NA 1200 J 3370 8740 3500 T 4900 J
Manganese - Total NA 51.3 186 546 17517 244 ]
Sodium - Total NA 1730 T 5190 7770 3680 4550
Nickel - Total NA 3917 8.1 18.6 8.6 11.1
Potassium - Total NA 8437 1940 4000 1670 J 22207
Vanadium - Total NA 7017 18.0 32.5 14.1 18.4
Zinc - Total NA 11.27 34.4 62.1 41.5 28.9
Mercury - Total 0.2 0.012U 0.012 0.015 0.036 0.020
Total Organic Carbon (ppm)
Total Organic Carbon | NA 644 U 1640 3990 7690 9510

Key:

J = Estimated value.

U = Not detected at the reported value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and

Dredged Material, November 2004

Shaded cells exceed the screening value.

BW000290



Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening Sample ID: C-16D CcA7 C-18 c-19 C-20

Criteria " Date:  04/26/05 04/24/05 04/19/05 04/19/05 04/21/05
Metals (ppm)
Aluminum - Total NA 8360 J 8030 J 1230 1630 2940
Arsenic - Total 14 7.6 4.8 13U 12U 23]
Barium - Total NA 23.2 22,51 357 5717 8.0J
Beryllium - Total NA 0.42 0.42 0.13U 0.14 0.17
Calcium - Total NA 2650) 25207 24117 5407 783 1]
Chromium - Total NA 18.3 18.2 261 43171 8417
Cobalt - Total NA 6.7 5.9 1.6 1.9 291
Copper - Total 33 11.7 9.1 2.7 34 78]
Iron - Total NA 16300 J 14900 J 32907J 41701 7100
Lead - Total 33 7.4 6.5 2.2 2.3 4.2
Magnesium - Total NA 5560 J 51907 790 876 1760 ]
Manganese - Total NA 249 J 246 ] 35.317J 51517 78.7
Sodium - Total NA 6010 5820 1860 2980 211017
Nickel - Total NA 13.6 12.6 2.6 2.8 5517
Potassium - Total NA 27007 2680 J 288 505 940 ]
Vanadium - Total NA 23.1 21.7 6.2 9.3 9217
Zinc - Total NA 42.5 37.1 5.6 9.5 2037
Mercury - Total 0.2 0.017U 0.016 U 0.011 U 0.010 U 0.012
Total Organic Carbon (ppm)
Total Organic Carbon | NA 9910 11100 10400 7100 2440

Key: Note:
J =Estimated valie. Shaded cells exceed the screening value.

U = Not detected at the reported value.
ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004
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Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening Sample ID: C-21 c-22 C-23 C-24 C-25

Criteria " Date:  05/01/05 05/01/05 05/03/05 05/03/05 05/04/05
Metals (ppm)
Aluminum - Total NA 6730 12400 12000 11500 11900
Arsenic - Total 14 3.6 7.1 5.4 6.5 6.3
Barium - Total NA 12.6 36.7 34.4 32.8 34.0
Beryllium - Total NA 0.33 0.66 0.58 0.55 0.59
Calcium - Total NA 1880 7040 3820 3780 3220
Chromium - Total NA 11.6 29.2 27.3 24.6 25.6
Cobalt - Total NA 6.7 10.9 8.1 7.9 8.0
Copper - Total 33 15.1 13.9 14.4 12.0 10.6
Tron - Total NA 13600 24900 21000 20200 21000
Lead - Total 33 9.8 1.7 9.7 77 7.4
Magnesium - Total NA 4010 9220 7640 7090 7500
Manganese - Total NA 167 475 329 324 291
Sodium - Total NA 3990 7870 8440 8370 8840
Nickel - Total NA 10.8 18.0 17.9 17.4 17.6
Potassium - Total NA 1780 4460 3990 3820 4100
Vanadium - Total NA 22.2 34.4 30.6 30.9 30.2
Zinc - Total NA 36.4 57.4 53.9 46.6 47.6
Mercury - Total 0.2 0011 U 0.012U 0.022 0.016 U 0.019U
Total Organic Carbon (ppm)
Total Organic Carbon | NA 2910 12400 11100 10700 9780

Key: Note:

J =Estimated valie. Shaded cells exceed the screening value.

U = Not detected at the reported value.
ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004
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Table 1
Complete Analytical Results for Metals in Sediment Samples, Broadwater 2005

Screening Sample ID: C-26 c-27 C-28

Criteria " Date:  05/03/05 05/02/05 05/02/05
Metals (ppm)
Aluminum - Total NA 11000 10700 10700
Arsenic - Total 14 6.9 6.7 7.1
Barium - Total NA 33.1 31.7 30.4
Beryllium - Total NA 0.54 0.52 0.50
Calcium - Total NA 2680 2830 3600
Chromium - Total NA 24.8 23.3 23.1
Cobalt - Total NA 7.7 7.6 7.3
Copper - Total 33 12.4 10.4 13.2
Iron - Total NA 20000 19900 18800
Lead - Total 33 8.5 6.7 8.1
Magnesium - Total NA 6910 6690 6500
Manganese - Total NA 308 272 268
Sodium - Total NA 7910 6670 7510
Nickel - Total NA 16.9 16.3 16.1
Potassium - Total NA 3790 3570 3450
Vanadium - Total NA 28.6 28.3 27.0
Zinc - Total NA 48.1 44.2 47.0
Mercury - Total 0.2 0.017U 0.015U 0.017 U
Total Organic Carbon (ppm)
Total Organic Carbon | NA 10400 10000 8260

Key: Note:
J =Estimated valie. Shaded cells exceed the screening value.

U = Not detected at the reported value.
ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004

BW000293



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: Cc-1 C-2 C-3 C-3D c4 C-4D

Criteria " Date: 04/29/05 04/22/05 04/28/05 04/28/05 04/22/05 04/22/05
Volatiles (ppm)
Benzene 0.59 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0040 U
Ethylbenzene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0040 U
m/p-Xylenes 0.96 0.010U 0.0090 U 0.010U 0.010 U 0.010 U 0.0080 U
0-Xylene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0040 U
Toluene 0.96 0.0030J 0.013 0.0040 J 0.054 0.027 0.001017J
Total BTX 0.96 0.003 0.013 0.004 0.054 0.027 0.001
Total Xylenes 0.96 0.015U 0.014 U 00150 00150 0.015U 0.013U
Semivolatiles (ppm)
2-Chloronaphthalene 4 029U 0.34 U 032U 031U 0.36 U 037U
2-Methylnaphthalene 4 029U 0.34U 032U 031U 0.36 U 0370
Acenaphthene 4 029U 0.34U 032U 031U 0.36 U 0.37U0
Acenaphthylene 4 029U 0.34U 032U 031U 0.36 U 0.370
Anthracene 4 0.29U 0.34U 032U 0310 0.36 U 0370
Benzo(a)anthracene 4 0290 0.34U 032U 0310 0.36 U 0370
Benzo(a)pyrene 4 029U 0.34U 032U 0310 0.36 U 0370
Benzo(b)fluoranthene 4 0.29 U 0.34 U 032U 031U 0.36 U 0.37U0
Benzo(ghi)perylene 4 029U 0.34 U 0.32U 031U 0.36 U 0.37U
Benzo(k)fluoranthene 4 029U 034U 032U 031U 036U 037U
Chrysene 4 0.29 U 0.34 U 0.32U0 031U 0.36 U 0.37U0
Fluorene 4 0.29 U 0.34 U 0.32U0 031U 0.36 U 0.37U0
Dibenzo(a,h)anthracene 4 0.29 U 0.34 U 032U 031U 0.36 U 0.37U0
Fluoranthene 4 0.29 U 0.34U 0320 031U 0.36 U 0.370
Indeno(1,2,3-cd)pyrene 4 0.29 U 0.34 U 0.32 U 0310 0.36 U 0.370
Naphthalene 4 029U 034U 032U 031U 0.36 U 0.37U
Phenanthrene 4 029U 0.34 U 0320 031U 036U 0370
Pyrene 4 029U 034U 032U 031U 0.36 U 0.37U0
Total PAH 4 0.29 0.34 0.32 0.31 0.36 0.37
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Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: CA1 C-2 C-3 C-3D c4 C-4D

Criteria Date: 04/29/05 04/22/05 04/28/05 04/28/05 04/22/05 04/22/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0028 U 0.0017 U 0.0026 U 0.0026 U 0.0018 U 0.0019 U
4.4-DDE 0.029 0.0028 U 0.0017 U 0.0026 U 0.0026 U 0.0018 U 0.0019 U
4.4'-DDT 0.029 0.0028 U 0.0017 U 0.0026 U 0.0026 U 0.0018 U 0.0019 U
Sum of DDT+DDE+DDD 0.029 0.0028 0.0017 0.0026 0.0026 0.0018 0.0019
Chlordane 0.031 0.028 U 0.017U0 0.026 U 0.026 U 0.018 U 0.019U
Dieldrin 0.11 0.0028 U 0.0017U 0.0026 U 0.0026 U 0.0018 U 0.0019 U
Chlordane 0.031 0.028 U 0.017U0 0.026 U 0.026 U 0.018U 0.019U0
Mirex 0.189 0.0028 U 0.0017 U 0.0026 U 0.0026 U 0.0018 U 0.0019 U
PCBS (ppm)
Aroclor 1016 0.1 0.014U 0.017U 0.013U 0.013U 0.018U 0.019U
Aroclor 1221 0.1 0.014U 0.017U0 00130 0.013U 0.018 U 0.019U
Aroclor 1232 0.1 0.014 U 0.017U0 0.013U 0.013U 0.018 U 0.019U
Aroclor 1242 0.1 0.014 U 0.017U0 0.013U 0.013U 0.018U 0.019U
Aroclor 1248 0.1 0.014 U 0.017U 0.013U 0.013U 0.018 U 0.019U
Aroclor 1254 0.1 0.014 U 0.017U0 0.013U 0.013U 0.018U 0.019U
Aroclor 1260 0.1 0.014 U 0.017U 0.013U 0.013U 0.018 U 0.019 U
PCBs (sum of aroclors) 0.1 0.014 0.017 0.013 0.013 0.018 0.019

Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BWO000295



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: IC-5 IC-6 IC-7 MG-5 MG-3 IC-13

Criteria ) Date: 04/29/05 04/27/05 04/27/05 04/21/05 04/20/05 04/30/05
Volatiles (ppm)
Benzene 0.59 0.0050 U 0.0040 U 0.0050 U 0.0040 U 0.0040 U 0.0050 U
Ethylbenzene 0.96 0.0050 U 0.0040 U 0.0050 U 0.0040 U 0.0040 U 0.0050 U
m/p-Xylenes 0.96 0.010U 0.0080 U 0.010U 0.0090 U 0.0090 U 0.010U
0-Xylene 0.96 0.0050 U 0.0040 U 0.0050 U 0.0040 U 0.0040 U 0.0050 U
Toluene 0.96 0.049 0.022 0.0040 J 0.010 0.0080 0.0020J
Total BTX 0.96 0.049 0.004 0.004 0.01 0.008 0.002
Total Xylenes 0.96 0.014U 0.013U 0.014U 0.013U 0.014U 0.015U
Semivolatiles (ppm)
2-Chloronaphthalene 4 030U 032U 0.28 U 030U 030U 029U
2-Methylnaphthalene 4 0.30U 032U 0.28 U 030U 0.30U 029U
Acenaphthene 4 0.30U 032U 0.28U 030U 0.30U 029U
Acenaphthylene 4 030U 032U 028U 0.30 U 0.30 U 029U
Anthracene 4 0.30 U 032U 0.28 U 0.30 U 0.30 U 0290
Benzo(a)anthracene 4 030U 0.320 0.28 U 030U 0.30 U 0290
Benzo(a)pyrene 4 030U 032U 0.28 U 030U 0.30 U 029U
Benzo(b)fluoranthene 4 0.30 U 0320 0.28 U 0.30 U 0.30 U 0290
Benzo(ghi)perylene 4 0.30 U 0.32U 0.28 U 0.30 U 0.30U 029U
Benzo(k)fluoranthene 4 030U 032U 028U 0.30U 030U 029U
Chrysene 4 0.30 U 0.32U0 0.28 U 0.30 U 0.30U 029U
Fluorene 4 0.30 U 0.32U 0.28 U 0.30 U 0.30 U 029U
Dibenzo(a,h)anthracene 4 0.30 U 0.32U 0.28 U 0.30 U 0.30U 029U
Fluoranthene 4 0.30 U 0.32U0 0.28 U 0.30 U 0.30 U 029U
Indeno(1,2,3-cd)pyrene 4 0.30 U 032U 0.28 U 0.30 U 0.30 U 0290
Naphthalene 4 030U 032U 028U 030U 030U 029U
Phenanthrene 4 0.30 U 0.32U 028U 030U 030U 029U
Pyrene 4 030U 032U 028U 0.30U 0.30 U 029U
Total PAH 4 0.3 0.32 0.28 0.3 0.3 0.29

BWO000296



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: IC-5 IC-6 IC-7 MG-5 MG-3 IC-13

Criteria Date: 04/29/05 04/27105 04/27105 04/21/05 04/20/05 04/30/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0015U 0.0017 U 0.0018 U 0.0015 U 0.0015 U 0.0015 U
4.4-DDE 0.029 0.0015U 0.0017 U 0.0018 U 0.0015 U 0.0015 U 0.0015 U
4.4'-DDT 0.029 0.0015U 0.0017 U 0.0018 U 0.0015 U 0.0015 U 0.0015 U
Sum of DDT+DDE+DDD 0.029 0.0015 0.0017 0.0018 0.0015 0.0015 0.0015
Chlordane 0.031 00150 0.017U0 0.018U 00150 0.015U 0.015U0
Dieldrin 0.11 0.0015 U 0.0017 U 0.0018 U 0.0015U 0.0015U 0.0015U
Chlordane 0.031 0.015U 0.017U0 0.018U 00150 0.015U 00150
Mirex 0.189 0.0015U 0.0017 U 0.0018 U 0.0015U 0.0015U 0.0015U
PCBS (ppm)
Aroclor 1016 0.1 0.015U 0.017U 0.018U 00150 0.015U 0.015U
Aroclor 1221 0.1 0.015U 0.017U0 0.018U 0.015U 0.015U 0.015U
Aroclor 1232 0.1 0.015U 0.017U0 0.018U 0.015U 0.015U 0.015U
Aroclor 1242 0.1 0.015U 0.017U0 0.018U 0.015U 0.015U 0.015U
Aroclor 1248 0.1 0.0150U 0.017U 0.018U 0.015U 0.015U 0.015U
Aroclor 1254 0.1 0.015U 0.017U0 0.018U 00150 0.015U 0.015U
Aroclor 1260 0.1 0.015U 0.017U 0.018U 0.015U 0.015U 0.015U
PCBs (sum of aroclors) 0.1 0.015 0.017 0.018 0.015 0.015 0.015
Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BWO000297



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: IC-14 C-15 (o [ C-16D C-17 Cc-18

Criteria ) Date: 04/30/05 04/26/05 04/26/05 04/26/05 04/24/05 04/19/05
Volatiles (ppm)
Benzene 0.59 0.0050 U 0.0040 U 0.0050 U 0.0050 U 0.0050 U 0.0060 U
Ethylbenzene 0.96 0.0050 U 0.0040 U 0.0050 U 0.0050 U 0.0050 U 0.0060 U
m/p-Xylenes 0.96 0.010U 0.0090 U 0.010U 0.010 U 0.010 U 0.012U
0-Xylene 0.96 0.0050 U 0.0040 U 0.0050 U 0.0050 U 0.0050 U 0.0060 U
Toluene 0.96 0.0040 J 0.0060 0.0030J 0.0060 0.0080 0.075
Total BTX 0.96 0.004 0.006 0.003 0.006 0.008 0.075
Total Xylenes 0.96 0.014U 0.014U 0.015U 0.015U 0.015U 0.018U
Semivolatiles (ppm)
2-Chloronaphthalene 4 028U 032U 031U 033U 0.39U0 030U
2-Methylnaphthalene 4 0.28U 032U 0310 033U 0.39U0 030U
Acenaphthene 4 028U 032U 031U 033U 0.39U0 0.30U
Acenaphthylene 4 028U 032U 0310 033U 0.39U 0.30U
Anthracene 4 0.28 U 032U 031U 033U 0.39U 030U
Benzo(a)anthracene 4 028U 0.320 0310 0330 0.39U0 0.30 U
Benzo(a)pyrene 4 028U 032U 0310 0330 0.39U 030U
Benzo(b)fluoranthene 4 028U 0320 0.31U0 033U 0.39U 0.30 U
Benzo(ghi)perylene 4 0.28 U 0.32U 031U 033U 0.39U0 030U
Benzo(k)fluoranthene 4 028U 032U 031U 033U 039U 030U
Chrysene 4 0.28 U 0.32U0 031U 033U 0.39U0 0.30 U
Fluorene 4 0.28 U 0.32U 031U 033U 0.39U 0.30 U
Dibenzo(a,h)anthracene 4 0.28 U 0.32U 0.31U 033U 0.39U 0.30 U
Fluoranthene 4 0.28 U 0.32U0 0310 0.33U0 0.39U 0.30 U
Indeno(1,2,3-cd)pyrene 4 0.28 U 032U 0310 0330 0.39U 0.30 U
Naphthalene 4 0.28 U 032U 031U 033U 039U 0.30U
Phenanthrene 4 0.28U 0.32U 031U 033U 039U 030U
Pyrene 4 028U 032U 031U 033U 0.39U 030U
Total PAH 4 0.28 0.32 0.31 0.33 0.39 0.3

BW000298



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: IC-14 C15 C-16 C-16D C-17 Cc-18

Criteria Date: 04/30/05 04/26/05 04/26/05 04/26/05 04/24/05 04/19/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0014 U 0.0016 U 0.0018 U 0.0020 U 0.0019 U 0.0015UJ
4.4-DDE 0.029 0.0014 U 0.0016 U 0.0018 U 0.0020 U 0.0019 U 0.0015 UJ
4.4'-DDT 0.029 0.0014 U 0.0016 U 0.0018 U 0.0020 U 0.0019 U 0.0015 UJ
Sum of DDT+DDE+DDD 0.029 0.0014 0.0016 0.0018 0.002 0.0019 0.0015
Chlordane 0.031 0.014U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Dieldrin 0.11 0.0014 U 0.0016 U 0.0018 U 0.0020 U 0.0019 U 0.0015 UJ
Chlordane 0.031 0.014U 0.016 U 0.018U 0.020U 0.019U 0.015UJ
Mirex 0.189 0.0014 U 0.0016 U 0.0018 U 0.0020 U 0.0019 U 0.0015 UJ
PCBS (ppm)
Aroclor 1016 0.1 0.014U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1221 0.1 0.014U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1232 0.1 0.014 U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1242 0.1 0.014 U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1248 0.1 0.014 U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1254 0.1 0.014 U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
Aroclor 1260 0.1 0.014 U 0.016 U 0.018U 0.020 U 0.019U 0.015UJ
PCBs (sum of aroclors) 0.1 0.014 0.016 0.018 0.02 0.019 0.015

Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BW000299



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: C-19 Cc-20 Cc-21 C-22 C-23 C-24

Criteria " Date: 04/19/05 04/21/05 05/01/05 05/01/05 05/03/05 05/03/05
Volatiles (ppm)
Benzene 0.59 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Ethylbenzene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
m/p-Xylenes 0.96 0.010U 0.010 U 0.010U 0.010 U 0.010 U 0.010U
0-Xylene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Toluene 0.96 0.016 0.0050 0.020 0.13 0.0050 U 0.0050
Total BTX 0.96 0.016 0.005 0.02 0.13 0.015 0.005
Total Xylenes 0.96 0.015U 0.014 U 0.014U 0.014U 0.015U 0.014U
Semivolatiles (ppm)
2-Chloronaphthalene 4 032U 0.34U 031U 030U 030U 030U
2-Methylnaphthalene 4 0320 0.34U 0310 030U 0.30U 030U
Acenaphthene 4 0320 0.34U 031U 030U 0.30U 0.30U
Acenaphthylene 4 0320 0.34U 0310 0.30 U 0.30 U 0.30U
Anthracene 4 032U 0.34U 031U 0.30 U 0.30 U 030U
Benzo(a)anthracene 4 0320 0.34 U 0310 030U 0.30 U 0.30 U
Benzo(a)pyrene 4 0320 0.34U 0310 030U 0.30 U 030U
Benzo(b)fluoranthene 4 032U 0.34 U 0.31U0 0.30 U 0.30 U 0.30 U
Benzo(ghi)perylene 4 032U 0.34 U 031U 0.30 U 0.30U 030U
Benzo(k)fluoranthene 4 032U 034U 031U 0.30U 030U 030U
Chrysene 4 0.32U 0.34 U 031U 0.30 U 0.30U 0.30 U
Fluorene 4 032U 0.34 U 031U 0.30 U 0.30 U 0.30 U
Dibenzo(a,h)anthracene 4 0.32U 0.34 U 0.31U 0.30 U 0.30U 0.30 U
Fluoranthene 4 0.32U 0.34 U 0310 0.30 U 0.30 U 0.30 U
Indeno(1,2,3-cd)pyrene 4 032U 0.34 U 0310 0.30 U 0.30 U 0.30 U
Naphthalene 4 032U 034U 031U 030U 030U 0.30U
Phenanthrene 4 0320 0.34U 031U 030U 030U 030U
Pyrene 4 032U 034U 031U 0.30U 0.30 U 0.30 U
Total PAH 4 0.32 0.34 0.31 0.3 0.3 0.3

BWO000300



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: Cc-19 C-20 c-21 C-22 C-23 C-24

Criteria Date: 04/19/05 04/21/05 05/01/05 05/01/05 05/03/05 05/03/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0016 UJ 0.0017 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U
4.4-DDE 0.029 0.0016 UJ 0.0017 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U
4.4'-DDT 0.029 0.0016 UJ 0.0017 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U
Sum of DDT+DDE+DDD 0.029 0.0016 0.0017 0.0016 0.0015 0.0016 0.0015
Chlordane 0.031 0.016 UJ 0.017U0 0.016 U 00150 0.015U 0.015U0
Dieldrin 0.11 0.0016 UJ 0.0017 U 0.0016 U 0.0015U 0.0016 U 0.0015U
Chlordane 0.031 0.016 UJ 0.017U0 0.016 U 00150 0.015U 00150
Mirex 0.189 0.0016 UJ 0.0017 U 0.0016 U 0.0015U 0.0016 U 0.0015U
PCBS (ppm)
Aroclor 1016 0.1 0.016 UJ 0.017U 0.016 U 00150 0.015U 0.015U
Aroclor 1221 0.1 0.016 UJ 0.017U0 0.016 U 0.015U 0.015U 0.015U
Aroclor 1232 0.1 0.016 UJ 0.017U0 0.016 U 0.015U 0.015U 0.015U
Aroclor 1242 0.1 0.016 UJ 0.017U0 0.016 U 0.015U 0.015U 0.015U
Aroclor 1248 0.1 0.016 UJ 0.017U 0.016 U 0.015U 0.015U 0.015U
Aroclor 1254 0.1 0.016 UJ 0.017U0 0.016 U 00150 0.015U 0.015U
Aroclor 1260 0.1 0.016 UJ 0.017U 0.016 U 0.015U 0.015U 0.015U
PCBs (sum of aroclors) 0.1 0.016 0.017 0.016 0.015 0.015 0.015
Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BWO000301



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: C-25 C-26 C-27 C-28 C-6 C-8

Criteria ) Date: 05/04/05 05/03/05 05/02/05 05/02/05 05/05/05 04/19/05
Volatiles (ppm)
Benzene 0.59 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Ethylbenzene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
m/p-Xylenes 0.96 0.010U 0.010 U 0.0090 U 0.0090 U 0.010 U 0.010U
0-Xylene 0.96 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Toluene 0.96 0.0020J 0.0050 U 0.0050 U 0.0050 U 0.0040J 0.014
Total BTX 0.96 0.002 0.015 0.014 0.014 0.004 0.014
Total Xylenes 0.96 0.015U 0.015U0 0.014U 0.014U 0.015U 0.015U
Semivolatiles (ppm)
2-Chloronaphthalene 4 032U 0.30 U 032U 0250 0290 036U
2-Methylnaphthalene 4 0320 0.30 U 0.320 0250 029U 036U
Acenaphthene 4 0320 0.30 U 032U 025U 029U 0.36 U
Acenaphthylene 4 0320 0.30 U 0.32U0 025U 029U 0.36 U
Anthracene 4 032U 0.30 U 032U 0250 0.29U 036U
Benzo(a)anthracene 4 0320 0.30 U 0320 0250 0.29U 0.36 U
Benzo(a)pyrene 4 0320 0.30 U 032U 0250 0.29U 036U
Benzo(b)fluoranthene 4 032U 0.30 U 0.32U 0250 0.29U 0.36 U
Benzo(ghi)perylene 4 032U 0.30 U 0.32U 0250 029U 036 U
Benzo(k)fluoranthene 4 032U 030U 032U 025U 029U 0.36 U
Chrysene 4 0.32U 0.30 U 0.32U0 025U 029U 0.36 U
Fluorene 4 032U 0.30 U 0.32U0 025U 029U 0.36 U
Dibenzo(a,h)anthracene 4 0.32U 0.30 U 0.32U 025U 0.29U 0.36 U
Fluoranthene 4 0.32U 0.30 U 0.32U0 0250 0.29 1J 0.36 U
Indeno(1,2,3-cd)pyrene 4 032U 0.30 U 0.32U0 025U 0.29U 0.36 U
Naphthalene 4 032U 030U 032U 025U 029U 0.36 U
Phenanthrene 4 0320 0.30 U 032U 0250 029U 036U
Pyrene 4 032U 030U 032U 025U 0.29U 0.36 U
Total PAH 4 0.32 0.3 0.32 0.25 0.29 0.36

BWO000302



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: C-25 C-26 C-27 C-28 C-6 C-8

Criteria Date: 05/04/05 05/03/05 05/02/05 05/02/05 05/05/05 04/19/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0016 U 0.0015 U 0.0017 U 0.0014 U 0.0015 U 0.0015 UJ
4.4'-DDE 0.029 0.0016 U 0.0015 U 0.0017 U 0.0014 U 0.0015 U 0.0015 UJ
4.4'-DDT 0.029 0.0016 U 0.0015 U 0.0017 U 0.0014 U 0.0015 U 0.0015 UJ
Sum of DDT+DDE+DDD 0.029 0.0016 0.0015 0.0017 0.0014 0.0015 0.0015
Chlordane 0.031 0.016 U 0.015U 0.017U0 0.014U 0.015U 0.015UJ
Dieldrin 0.11 0.0016 U 0.0015 U 0.0017 U 0.0014 U 0.0015 U 0.0015 UJ
Chlordane 0.031 0.016 U 0.015U 0.017U0 0.014 U 0.015U 0.015 UJ
Mirex 0.189 0.0016 U 0.0015 U 0.0017 U 0.0014 U 0.0015 U 0.0015 UJ
PCBS (ppm)
Aroclor 1016 0.1 0.016 U 0.015U 0.017U0 0.014U 0.015U 0.015UJ
Aroclor 1221 0.1 0.016 U 0.015U 0.017U 0.014U 0.015U 0.015UJ
Aroclor 1232 0.1 0.016 U 0.015U0 0.017U0 0.014U 0.015U 0.015UJ
Aroclor 1242 0.1 0.016 U 0.015U 0.017U 0.014U 0015U 0.015UJ
Aroclor 1248 0.1 0.016 U 0.015U 0.017U0 0.014 U 0.015U 0.015 UJ
Aroclor 1254 0.1 0.016 U 0.015U 0.017U0 0.014 U 00150 0.015 UJ
Aroclor 1260 0.1 0.016 U 0.015U 0.017U0 0.014U 0.015U 0.015 UJ
PCBs (sum of aroclors) 0.1 0.016 0.015 0.017 0.014 0.015 0.015
Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BWO000303



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: ENV-1 ENV-2 ENV-3 C-9 ENV-4 ENV-5

Criteria ) Date: 04/18/05 04/17/05 04/17/05 04/18/05 04/17/05 04/17/05
Volatiles (ppm)
Benzene 0.59 0.044 0.0050 U 0.0050 U 0.0040 U 0.0040 U 0.0040 U
Ethylbenzene 0.96 0.013 0.0050 U 0.0050 U 0.0040 U 0.0040 U 0.0040 U
m/p-Xylenes 0.96 022 0.010 U 0.0090 U 0.0090 U 0.0090 U 0.0090 U
0-Xylene 0.96 0.10 0.0050 U 0.0040 U 0.0040 U 0.0040 U 0.0040 U
Toluene 0.96 0.147 0.0050 U 0.0080 J 0.0207 0.0040 U 0.0040J
Total BTX 0.96 0.747 0.014 0.017 0.02 0.013 0.004
Total Xylenes 0.96 0.33 0.014U 0.014U 0.014U 0.013U 0.013U
Semivolatiles (ppm)
2-Chloronaphthalene 4 032U 0.35U 031U 034U 0320 036U
2-Methylnaphthalene 4 0320 035U 0.34U 034U 0320 036U
Acenaphthene 4 0320 0.35U 0.34U 034U 0320 0.36 U
Acenaphthylene 4 0320 035U 0310 0.34U 0.32U 0.36 U
Anthracene 4 032U 035U 031U 0.34U 0.32U 036U
Benzo(a)anthracene 4 0320 0.35U0 0.34U 034U 032U 0.36 U
Benzo(a)pyrene 4 0320 0350 0.34U 034U 0.32U 036U
Benzo(b)fluoranthene 4 032U 0.35U0 0.34U 0.34U 0.32U 0.36 U
Benzo(ghi)perylene 4 032U 0.35U 031U 0.34 U 032U 036 U
Benzo(k)fluoranthene 4 032U 035U 0.34U 0.34U 032U 0.36 U
Chrysene 4 0.32U 0.35U 031U 0.34U 0.32U0 0.36 U
Fluorene 4 032U 0.35U 0.34 U 0.34 U 0.32U 0.36 U
Dibenzo(a,h)anthracene 4 0.32U 0.35U 0.34 U 0.34 U 0.32U 0.36 U
Fluoranthene 4 0.32U 0.35U0 0310 0.34 U 0.32U 0.36 U
Indeno(1,2,3-cd)pyrene 4 032U 035U 0310 0.34 U 0.32 U 0.36 U
Naphthalene 4 032U 035U 031U 034U 032U 0.36 U
Phenanthrene 4 0320 0.35U 0.34U 034U 0320 036U
Pyrene 4 032U 035U 0.34U 0.34U 0.32U 0.36 U
Total PAH 4 0.32 0.35 0.34 0.34 0.32 0.36

BWO000304



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: ENV-1 ENV-2 ENV-3 Cc-9 ENV-4 ENV-5

Criteria Date: 04/18105 04/17105 04/17105 04/18/05 04/17105 04/17105
Pesticides (ppm)
4.4'-DDD 0.029 0.0011 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U 0.0012 U
4.4-DDE 0.029 0.0011 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U 0.00055 J
4.4'-DDT 0.029 0.0011U 0.0012 U 0.0011 U 0.0012 U 0.0011 U 0.0012 U
Sum of DDT+DDE+DDD 0.029 0.0011 0.0012 0.00057 0.0012 0.0011 0.00055
Chlordane 0.031 00110 0.012U0 00110 0.012U 0.011U 0.012U0
Dieldrin 0.11 0.0011 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U 0.0012 U
Chlordane 0.031 0011 U 0.012U0 00110U 00120 0.011U 0.0120
Mirex 0.189 0.0011U 0.0012 U 0.0012 U 0.0012 U 0.0011 U 0.0012 U
PCBS (ppm)
Aroclor 1016 0.1 0.016 U 0.018U 0.016 U 0.017U0 0.016 U 0.018U
Aroclor 1221 0.1 0.016 U 0.018U 0.016 U 0.017U 0.016 U 0.018U
Aroclor 1232 0.1 0.016 U 0.018 U 0.016 U 0.017U 0.016 U 0.018 U
Aroclor 1242 0.1 0.016 U 0.018 U 0.017U 0.017U 0.016 U 0.018U
Aroclor 1248 0.1 0.016 U 0.018 U 0.016 U 00170 0.016 U 0.018U
Aroclor 1254 0.1 0.016 U 0.018 U 0.0170U 0.017U 0.016 U 0.018U
Aroclor 1260 0.1 0.016 U 0.018 U 0.016 U 0.017U 0.016 U 0.018 U
PCBs (sum of aroclors) 0.1 0.016 0.018 0.017 0.017 0.016 0.018
Key: Note:

Shaded cells exceed the screening

U = Not detected at the reported value. e,

J = Estimated value.

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004

BWO000305



Table 2

Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening
Criteria "

Sample ID:
Date:

c-12
05/04/05

Volatiles (ppm)

Benzene 0.59 0.0040 U
Ethylbenzene 0.96 0.0040 U
m/p-Xylenes 0.96 0.0090 U
0-Xylene 0.96 0.0040 U
Toluene 0.96 0.0020 J
Total BTX 0.96 0.002
Total Xylenes 0.96 0.014U
Semivolatiles (ppm)

2-Chloronaphthalene 4 029U
2-Methylnaphthalene 4 029U
Acenaphthene 4 029U
Acenaphthylene 4 0290
Anthracene 4 029U
Benzo(a)anthracene 4 029U
Benzo(a)pyrene 4 029U
Benzo(b)fluoranthene 4 029U
Benzo(ghi)perylene 4 029U
Benzo(k)fluoranthene 4 029U
Chrysene 4 029U
Fluorene 4 029U
Dibenzo(a,h)anthracene 4 029U
Fluoranthene 4 0290
Indeno(1,2,3-cd)pyrene 4 029U
Naphthalene 4 029U
Phenanthrene 4 029U
Pyrene 4 0290
Total PAH 4 0.29

BWO000306



Table 2
Complete Analytical Results for Organics in Sediment Samples, Broadwater 2005

Screening Sample ID: c-12

Criteria ) Date:  05/04/05
Pesticides (ppm)
4.4'-DDD 0.029 0.0014 U
4.4-DDE 0.029 0.0014 U
4.4-DDT 0.029 0.0014 U
Sum of DDT+DDE+DDD 0.029 0.0014
Chlordane 0.031 0.014U
Dieldrin 0.11 0.0014 U
Chlordane 0.031 0.014U
Mirex 0.189 0.0014 U
PCBS (ppm)
Aroclor 1016 0.1 0.014U
Aroclor 1221 0.1 0.014U
Aroclor 1232 0.1 0.014 U
Aroclor 1242 0.1 0.014 U
Aroclor 1248 0.1 0.014 U
Aroclor 1254 0.1 0.014 U
Aroclor 1260 0.1 0.014 U
PCBs (sum of aroclors) 0.1 0.014

Key: Note:
T=Estinsted valie. Shaded cells exceed the screening

U = Not detected at the reported value. e,

ppm = parts per million

(1) New York State Department of Environmental Conservation, Technical and
Operational Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of
Sediment and Dredged Material, November 2004
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Table 3
Complete Analytical Results for Physical Sediment Parameters, Broadwater 2005

Screening Sample ID: C-1-D4-5 C-2-D4-5 C-3-D4-5 C-3D-D4-5 C-4-D4-4.8
Analyte Criteria ) Date: 04/29/05 04/22/05 04/28/05 04/28/05 04/22/05
Salanity (S)
Salinity I NA 5.5 4.0 5.4 5.8 4.2
Anions (mg/Kg)
Chloride NA 14000 3630 9440 7680 4890
Sulfate NA 2070 486 281 1270 726
Nitrate/Nitrite (mg/Kg)
Leachable Nitrate NA 2.2 1.0U 15U 150 1.5
Leachable Nitrite NA 1.70 2.1 1.5U 150 4.0
pH (S.U)
Leachable pH NA 8.30 8.43 7.89 8.45 8.33
Key: Note:
I =Fstithated valge. Shaded cells exceed the screening value.

U = Not detected at the reported value.
mg/Kg = Milligrams per kilogram.
S.U. = Standard Unit

S = Salinity

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004
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Table 3
Complete Analytical Results for Physical Sediment Parameters, Broadwater 2005

Screening Sample ID: C-4D-D4-4.8 IC-5-D2-2.7 1C-6-D4-5 IC-7-D4-5 MG-5-D3-4
Analyte Criteria ) Date: 04/22/05 04/29/05 04/27/05 04/27/05 04/21/05
Salanity (S)
Salinity I NA 3.8 4.2 4.3 3.4 3.9
Anions (mg/Kg)
Chloride NA 2720 5420 4070 6750 1770
Sulfate NA 364 865 150 963 272
Nitrate/Nitrite (mg/Kg)
Leachable Nitrate NA 2.6 1.2 1 1.1 1.0U 1.0U
Leachable Nitrite NA 33 121 1.2U 1.4U 1.4
pH (S.U)
Leachable pH NA 8.40 8.34 8.34 8.20 7.89
Key: Note:
I =Fstithated valge. Shaded cells exceed the screening value.

U = Not detected at the reported value.
mg/Kg = Milligrams per kilogram.
S.U. = Standard Unit

S = Salinity

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004

BWO000309



Table 3
Complete Analytical Results for Physical Sediment Parameters, Broadwater 2005

Screening Sample ID: MG-3-D2.2-2.8 IC-13-D2-2.7 1C-14-D4-5 C-15-D4-5 C-16-D4-5
Analyte Criteria ) Date: 04/20/05 04/30/05 04/30/05 04/26/05 04/26/05
Salanity (S)
Salinity I NA 3.5 3.6 4.5 5.1 5:2
Anions (mg/Kg)
Chloride NA 1460 3500 7890 6220 5450
Sulfate NA 238 558 1310 1130 604
Nitrate/Nitrite (mg/Kg)
Leachable Nitrate NA 2.3 1.1 1 1.6 1.7 150
Leachable Nitrite NA 1.2U0 1.1U 1.4U0 1.3U L5
pH (S.U)
Leachable pH NA 7.81 7.36 8.15 8.08 8.19
Key: Note:
I =Fstithated valge. Shaded cells exceed the screening value.

U = Not detected at the reported value.
mg/Kg = Milligrams per kilogram.
S.U. = Standard Unit

S = Salinity

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of Sediment and
Dredged Material, November 2004
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Table 3
Complete Analytical Results for Physical Sediment Parameters, Broadwater 2005

Screening Sample ID: C-16D-D4-5 C-17-D4-4.3 C-18-D2.3-3.3 C-19-D3.5-4.5 C-20-D4-4.9
Analyte Criteria ) Date: 04/26/05 04/24/05 04/19/05 04/19/05 04/21/05
Salanity (S)
Salinity I NA 4.6 4.5 8.5 2.5 3.5
Anions (mg/Kg)
Chloride NA 6220 3510 2000 1130 1470
Sulfate NA 867 414 302 164 198
Nitrate/Nitrite (mg/Kg)
Leachable Nitrate NA 1.70 2.1 120 1.20 1.1
Leachable Nitrite NA 1.70 .50 1.2U 1.2U0 1.5
pH (S.U)
Leachable pH NA 8.09 8.25 7.26 7.94 7.70
Key: Note:
I =Fstithated valge. Shaded cells exceed the screening value.

U = Not detected at the reported value.
mg/Kg = Milligrams per kilogram.
S.U. = Standard Unit

S = Salinity

(1) New York State Department of Environmental Conservation, Technical and Operational
Guidance Series (TOGS) 5.1.9, In-Water and Riparian Management of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>